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| fae cae who have worked with 
thelr solls for a long time know 
about the soll differences on their farms, 
perhaps also on the farms of thelr Imme- 
@late neighbors. What they do not know, 
unless soll surveys have been made, is 
how nearly their solls are like those on 
experiment stations or on other farma, 
either in thelr State or other States, 
where farmers have gained exporlence 
with new or different farming practices 
or farm enterprises. They do not know 
whether higher yields obtatned by farm- 
ers in other parts of their county end 
State are from soils like thelrs or from 
solls so different that they could not hope 
to get ylelds as high, even if they fol- 
lowed the same practices, One way for 
farmers to avoid some of the risk and 
uncertainty involved in trying new pro- 
duction methods and new varieties of 
plants is to learn what kinds of soils they 
have go that they can compare them with 
the soils on which new developments 
bave proved successful, 
SOILS OF A PARTICULAR FARM 


The soll map is in the Jacket that con- 
tains this report. To find what soils are 
on any farm or other land, it is necea- 
sary first to locate this land on the map. 
Thig is easily done by finding the town- 
ship in which the farm !s leeated and by 
using landmarks such as roads, streams, 
villages, dwellings, and other features to 
locate the boundaries. 

Rach kind of soll mapped within the 
farm or tract is marked on the map with 
@ symbol. For example, all the areas 
marked Co are Kokomo loam. The color 
in which the soil area is shown on the 
map will be the same as the color indl- 
cated in the legend for the particular 
type of soil. If you want information 
on the Kokomo soll, turn to the section 
in this publication on Soll Types and 
Phases and find Kokomo loam. Under 
this heading you will find a statement of 
what the characteristics of this soll are, 
what the soll is mainly used for, and 
some of the uses to which {t 1g sutted. 

Suppose, for instance, you wish to 
know how productive Kokomo loam Is. 


You will find the soil Hated in the left- 
hand column of table 7. ite the 
name you can read the ds for the 
different crops grown on it, Thig table 
also gives estimated ylelds for all the 
other soils mapped in the county. 

If, in addition, you wish to know what 
uses and management practices are rec- 
ommended for Kokomo loam, read what 
is sald about this soil in the section on 
Soll Types and Phases, Refer also to 
the section headed Management of the 
Solis of Cass County, where the solls 
suited to the same uses and management 
practices are grouped together. 


SOILS OF THE COUNTY AS A WHOLE 


A general idea of the soils of the county 
is given in the introductory part of the 
section on Soils, which tells about the 
principal kinds of soils, where they are 
found, and how they are related to one 
another. After reading this section, 
study the soll map and notice how the 
different kinds of soils tend to ha ar- 
ranged in different parts of the county. 
These patterns are likely to be associated 
with well-recognized differences {n type 
of farming, land use, and land-use 
problems, 

A neweomer to the county, especially 
if he considers purchasing a farm, will 
want to know about the climate; the types 
and sizes of farms; the principal farm 
products and how they are marketed ; the 
kind and conditions of farm tenure, in- 
cluding tenancy; availability of schools, 
eburches, roads, railroads, electric serv- 
ices, and water supplies; the industries 
of the county; end cities, villages, and 
population characteristics, Information 
about all these will be found in the sec- 
tion on General Nature of the Area and 
in the section on Agriculture, 

Those interested In how the solla of 
the county were formed and how they 
are related to the great solla groups of 
the world should read the section on 
Morphology and Genesia of Solls, 

This publication on the soll survey 
of Cass County, Indiana, is a cooperative 
contribution from the— 
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CASS COUNTY is located in the north-central part of Indiana. It 

was settled by families from the eastern and southeastern States 
soon after the Federal Government obtained the area from the Indians. 
The county was first organized April 13, 1829. The heavy growth of 
forest was cleared by the first settlers to make way for crops. Corn, 
wheat, potatoes, and other vegetables were grown. The most im- 
portant changes have been in the introduction of alfalfa and soy- 
beans, and the growing of sweet corn, tomatoes, and other vegetables 
commercially. Corn, oats, wheat, and hay are the principal crops. 
The raising of livestock and dairying are important sources of farm 
income. The county is well supplied with sand, gravel, and lime- 
stone for building construction, for roads, and for agricultural pur- 
poses. To provide a basis for the best agricultural uses of the land 
@ cooperative soil survey was made by the United States Department 
of Agriculture and the Purdue University Agricultural Experiment 
Station. Field work was completed in 1939, and, unless otherwise 
specifically indicated, all statements in this report refer to conditions 
in the county at that time. 


GENERAL NATURE OF THE AREA 
LOCATION AND EXTENT 


Cass County covers about 415 square miles, or 265,600 acres. 
Logansport, the county seat, is 70 miles north of Indianapolis, the 
State capital; 65 miles south of South Bend; and 35 miles northeast of 
Lafayette, the location of the Purdue University Agricultural Experi- 
ment Station (fig. 1). 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


All the counties of Indiana are within the great Interior Plains, a 
major physiographic division of the United States.® 


i pe NEvin M. PpHYSIOGRAPHY OF EASTERN UNITED STATES. 714 pp. 
illus. 1938, 
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Figure 1.—Location of Cass County in Indiana. 


Two physiographic regions occur in Cass County (fig. 2): (1) Tipton- 
Till Plain, and (2) Northern Moraine and Lake Region* which is 
further divided into the Steuben Morainal Lake section and the 
Kankakee Lacustrine section. 

The Tipton Till Plain occupies the area of the county south of the 
Wabash River. It is essentially a smooth to gently undulating plain 
that has been only slightly modified by stream dissection, except 
where adjacent to the Wabash River and Pipe Creek and to a lesser 
extent where adjacent to the smaller streams. Dissection along the 
Wabash River valley is pronounced and extends unevenly for a maxi- 
mum distance of one-half mile from the valley. 

That part of the county north of the Wabash River is located in 
the Northern Moraine and Lake Region, The Steuben Morainal 
Lake Section occupies over three-fourths of this part. Here the topog- 
raphy is rolling to morainic with few basins. It is the southwestern 
extension of the morainic area in which a kame-kettle type of topog- 
raphy is characteristic. The glacial drift varies in depth from a few 
feet to several hundred feet and consists of both assorted and unas- 
sorted material. Sandy areas, having a rolling to dunelike topog- 
raphy, are rather extensive in the northeastern part of the county. 


4Locan, W. N., Cuminas, E. R., Marott, C. A., Visnpr, S. §., Tucker, 
W. M., and Reeves, J.R. HANDBOOK OF INDIANA GEOLOGY. Ind, Dept. Conserv. 
Pub. 21, pp. 66-104, illus, 1922. 
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Figure 2.— A, Steuben morainal Lake section; Az, Kankakee Lacustrine section; 
B, Tipton Till plain. 


The depth of the sand varies from a thin veneer to several feet; this 
variation may be partially the result of glacial morainic deposits and 
some wind reworking. The southern Soundacy of this section is 
deeply dissected, particularly west of Logansport, and several streams 
have steep-sided valleys. Erosion is severe near these valleys. 

The extreme western part of the county north of the Wabash River 
lies in the Kankakee Lacustrine section. This is an area of glaciofluvial 
deposits of gravel and sand, and minor quantities of silt and clay. 
Wind-deposited sands are superimposed over a considerable portion 
of the area. The thickness of the sandy deposits varies from a few 
feet to 20 feet or more. Sand dunes are scattered over this section. 

Rather extensive glaciofluvial terraces, occupying different levels, 
occur in the valleys of the Wabash and the Eel Rivers and to a lesser 
extent in the valleys of the smaller streams of the county. They are 
composed of assorted gravel and sand and minor quantities of silt and 
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clay. Alluvial material, consisting of silt, sand, clay, and gravel, is 
somewhat extensive along the Wabash and the Eel Rivers, but the 
occurrence along the smaller streams is restricted. 

Abundant geologic evidence indicates that Cass County, as well as 
about three-fourths of Indiana, was covered more than once by great 
sheets of glacial ice, comparable to those that now cover Antarctica 
and Greenland. The ice sheets were formed thousands of years ago 
from accumulated snows, and they spread in all directions from 
several centers in what is now Canada. The last ice sheet, of Wisconsin 
age, extended le reed southward beyond Logansport, Richmond, 
and Lafayette, Indiana, covering all of Cass County. 

The limit of the extension of the ice at any one time was determined 
by the rate of melting at its outer edge in relation to the rate of its 
forward movement. In unusually warm periods, the ice front would 
retreat, and in colder periods it would advance farther than it melted. 

As the ice moved slowly over the surface of the land it destroyed all 
higher forms of life in its path and ground and pulverized the rock 
beneath it. Some rocks and ground-up material were carried hundreds 
of miles on, in, or under the ice, to be deposited far from their source 
when the ice melted. Many of the boulders in this county are com- 
pley unlike the bedrock beneath them; instead they resemble the 

edrock several hundred miles to the north. 

The pulverizing action of the ice ground many of the rocks into 
fine fragments that could be easily converted into soil by weathering 
processes and by the activities of plants and animals. In those places 
where the rate of melting about equaled the rate of the forward move- 
ment of the ice, the glacial debris piled up to form hilly moraines 
largely of unassorted materials. When the melting of the ice was 
much more rapid than the forward movement, the load of ground-up 
rocks and minerals was deposited to form an unassorted mixture of 
silt, clay, rock flour, pebbles, and rock fragments. Land that was 
originally level or nearly so was made undulating or billowy in many 
places. A deposit of this sort is a kind of ground moraine or till plain. 
The unassorted material in the hilly moraines and ground moraines is 
known technically as glacial till. 

During periods of warm weather, the rapidly melting ice or glaciers 
made great floods, which spread over the lowlands to form lakes and 
rivers. In summer many of the rivers were several miles wide near 
the front of the ice, but in winter or colder periods they diminished 
greatly or disappeared. The water from the glaciers carried a large 
quantity of sediments ranging in size from the finest silt and clay to 
large cobblestones. The cobblestones and pebbles were deposited by 
swift water, the sand by more slowly moving water, and the silt and 
clay by the relatively quiet waters of lakes. These deposits are laid 
down as broad, nearly level outwash plains or as terraces within the 
valleys of the present streams. Commonly associated with hilly 
moraines are kames or hilly deposits of imperfectly assorted water-laid 
gravel and sand. The stratified and assorted deposits laid down by 
more or less rapidly flowing glacial water are known collectively as 
glaciofluvial deposits, and those laid down in lakes or in quiet water 
are known as lacustrine deposits. 

Much of the glacial drift in Cass County includes such a wide 
variety of minerals that the reserves of plant nutrients are very high; 
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but some of the deposits are so sandy and contain such a high per- 
centage of quartz. that soils developed from them are droughty and 
unproductive. A small part of the glacial till contains such a high 
proportion of clay that the soils developed on it are limited in their 
suitability for some crops. 

The maximum altitude occurs near Metea in Bethlehem Township 
and is 825 feet above sea level. The minimum altitude of 550 feet 
above sea level occurs in the southwestern part of the county where 
the Wabash River leaves the county. The maximum relief in the 
county is 275 feet, and the maximum local relief is 120 feet, which 
occurs along the Wabash River valley. The average elevation of the 
county is 725 feet. The elevation at Logansport is 596 feet; at 
Clymers, 732 feet; at Walton, 775 feet; at Royal Center, 752 feet: 
and at Hoovers, 679 feet.5 

Cass County is drained by the Wabash and the Eel Rivers and their 
tributaries, except for a small area in the northern part of the county, 
which is drained by tributaries to the Tippecanoe River (fig. 2). 

The Wabash River enters the county from the cast at about the 
central part of the county, flows west past Logansport to Georgetown, 
and then turns sharply to the southwest anid leaves the county. The 
Eel River enters the county from the east, about 6% miles south of the 
north county line. It flows southwest and unites with the Wabash 
River at Logansport. Pipe Creek enters the county about 2 miles 
south of the Wabash River and unites with that river about 2% miles 
west of the east county line. Rock and Deer Creeks drain most of the 
county south of the Wabash River. They flow west and enter the 
Wabash River in Carroll County. Twelve Mile Creek drains the 
northeastern part of the county and enters the Eel River about 4 miles 
west of the east county line. Crooked Creek drains a large part of the 
central and western parts of the county north of the Wabash River, 
entering the river about 4 miles east of the west county line. 

The greater part of Boone township, the northern half of Harrison 
township, and the northwestern part of Bethlehem township are 
drained by small streams that flow west or northwest and are tributary 
to the Tippecanoe River. 

CLIMATE 


The climate of Cass County is humid, temperate, and continental. 
There are wide variations in temperature during the year, from an 
ae annual temperature of 25.2° F. for January to an average 
annual temperature of 75.4° for July. The rainfall is usually suffi- 
ciently well distributed throughout the growing season to insure the 
growth of common crops. Seasons of drought, however, do occur and 
yields are seriously affected. But total crop failures are practically 


unknown. 

The length of the _ lair Porat as recorded by the United States 
Weather Bureau Station at Logansport is 167 days; from April 27, the 
average date of the last killing frost in spring, to October 11, the date 
of the first killing frost in fall. Logansport is situated at the junction 
of the Wabash and the Eel Rivers where air drainage is not so good as 
on the higher and undulating uplands. Because of the poor air 
drainage and shorter frost-free periods, crops grown on the low terraces 
and bottoms occasionally fail to mature. 


5 Elevations from U. S. Geological Survey. 
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More than 57 percent of the rainfall during the year occurs in the 
growing season, from April to September, inclusive. Normal rainfall 
in July and August is very essential to corn, and lack of it greatly 
decreases the yield. 

The average yearly snowfall at Logansport is 22.4 inches. This is 
usually sufficient to protect clovers, wheat, and rye from winter- 
killing, but occasionally these crops suffer from a lack of this protective 
covering. Alternate freezing and thawing may seriously injure 
alfalfa and clover when they are not covered by snow. High wind 
velocities are seldom reached, and tornadoes are rare. 

The normal monthly, seasonal, and annual temperature and pre- 
cipitation at Logansport are given in table 1. 


TaBLe 1.—Normal monthly, seasonal, and annual temperature and 
precipitation at Logansport, Cass County, Ind. 


[ELpvation, 590 Fsxt] 


Temperature ! Precipitation ? 
Month Absolute] Absolute Total for|Total for} Average 
Average} maxi- mini- | Average | the dri- | the wet-| snow- 
mum mum est year |test year] fall 
oF oF, °F, Inches | Inches | Inches | Inches 

December. _- 29. 2 70 -15 2, 51 4, 54 4, 34 4,7 
January-_---- 25, 2 69 —25 2, 41 . 45 6. 60 6.3 
February .--- 26. 3 69 —24 2. 32 1. 37 3. 50 5.7 
Winter. . -- 26. 9 70 —25 7. 24 6. 36 14, 44 16. 7 
March. --__-- 37.8 87 —3 2. 93 95 1. 80 4.2 
April__..---- 50. 8 91 15 3. 36 88 2. 45 0. 4 

5 62, 2 101 28 4.15 2. 38 7. 50 (8) 
Spring. --- 50, 2 101 —3 10. 44 4, 21 11. 75 4.6 
June_..----- 71.2 103 35 3. 73 1, 62 12, 16 0 
July ceccue 75. 4 106 43 3. 14 62 5.13 0 
August...--- 72.8 105 41 3.17 2. 00 1. 76 0 
Summer... 73.1 106 35 10. 04 4, 24 19. 05 0 
September-_-_- 65. 8 102 30 3. 52 3. 50 1, 43 0 
October - ---- 53. 2 92 18 2. 68 2. 50 6. 55 A | 
November_-_| 40.6 80 3 2. 98 3. 77 1.35 10 
Fall_...--- 53. 2 102 3 9. 18 9.77 9. 33 1.1 
Year-.-- 50. 9 106 —25 36. 90 | 4 24. 58 | 5 54. 57 22. 4 


1 Average temperature based on a 35-year record, 1896 to 1930; highest and 
lowest temperatures from a 35-year record, 1896 to 1930. 

2 Average precipitation based on a 73-year record, 1880 to 1952; wettest and 
driest years based on a 63-year record, 1890 to 1952; snowfall on a 35-year record, 
1896 to 1930. 

3 Trace. 

4In 1856. 

5 In 1949. 
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WATER SUPPLY 


Water supplies for both people and livestock are obtained from 
wells drilled into the unconsolidated silt, sand, clay, and gravel, or 
drilled into the underlying bedrock. The depth of wells driven into 
the glacial drift material varies from 20 to 100 feet or more and depends 
upon the presence of strata of sand or gravel. In the stream valleys, 
water is obtained from driven wells at depths of 15 to 25 feet. Wells 
are driven into the underlying limestone bedrock in the areas adjacent 
to the Wabash River, and an adequate supply of good quality water is 
usually obtained. Water for livestock is also obtained from the 
various rivers and streams in the county. 

Lake Cicott is in the western part, and a few other small lakes or 
ponds occur in the county. Lake Cicott and the larger streams and 
rivers are well stocked with fish. 


VEGETATION 


Before the coming of the white settlers much of Cass County was 
covered with a heavy growth of forest. The varieties of trees on the 
well-drained areas included black, white, and red oaks, hickory, hard 
and soft maples, black walnut, butternut, ash, hackberry, and elm. 
The lower lying areas and bottoms, where drainage was imperfect, 
sustained a growth of elm, beech, sycamore, swamp oak, swamp ash, 
soft maple, inden, and cottonwood. 

The swamps and poorly drained areas varied greatly in vegetal 
cover, depending largely upon the degree of wetness and the quality 
of organic material. The open muck areas supported a growth of 
sedges, bluejoints, northern wildrice (Zizania aquatica) and water 
lilies (Nymphaea tuberosa), fringed with a growth of swamp oak, 
willow, buttonbush, and swamp ash. Areas having somewhat better 
drainage, where the water table was at or above the surface for only a 
small part of the year, contained swamp oak, willow, sycamore, elm, 
and ash, and a sparse growth of wild rose, huckleberry, and briers. 

The trees of the forests now in Cass County are mostly reproduc- 
tions of the original species. On the sandier areas the several varie- 
ties of oak predominate. Much of the area has an undergrowth of 
papaw, wild rose, and briers, with some Kentucky bluegrass (Poa 
pratensis). The well-drained areas of muck, which are not cropped, 
support a good stand of Kentucky bluegrass, whereas the wetter areas 
contain sedges, buttonbush, and bluejoints, and a somewhat scattered 
growth of oak, willow, ash, and sycamore. 


ORGANIZATION AND POPULATION 


In the early part of the last century the Miami Indians occupied all 
of the territory south of the Wabash River now included in Cass 
County. All of the present county area lying north of this river was 
occupied by the Pottawatomies. Title to the area was obtained from 
the Indians by the Federal Government about 1826 and the Indians 
were moved from this vicinity. 

The first white settlement m Cass County was made by Alexander 
Chamberlain near the present site of Logansport. The county was 
first organized April 13, 1829, and included a much larger area than at 
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present. The present boundary was established in 1852. Settle- 
ment progressed gradually within the county, and by 1850 there was 
a population of 11,021. 

The Michigan Road, a highway 100 feet wide, from the Ohio River 
through Indianapolis, Logansport, and South Bend, to Lake Michigan 
was completed and opened in 1834. This provided an excellent means 
of transportation, both for immigration into the county and for 
produce into and out of the county. 

The Wabash and Erie Canal was in operation between Fort Wayne 
and Logansport in 1838, and was extended westward in 1839. It was 
completed to the Wabash River at a point south of Terre Hauto, 
Indiana, in 1843. It continued to operate until 1876. Because 
Logansport was situated at the junction of Michigan Road and the 
Wabash and Erie Canal, the trade within the county was greatly 
increased and rapid settlement made possible. 

The early settlers came from the eastern and southeastern States 
and a of tied national origin; no one national ancestry predomi- 
nated. 

Logansport, the county seat, with a population of 21,031 in 1950, 
is the largest city. It is located at the junction of the Wabash and 
the Eel Rivers and is the principal trading center for the county. 
Other trading centers are Royal Center, Twelve Mile, Lucerne, Young 
America, Galveston, Walton, New Waverly, Metea, Hoovers, George- 
town, Lincoln, Kenneth, Clymers, and Lake Cicott. 


INDUSTRIES 


Cass County is well supplied with sand, gravel, and limestone for 
building construction, for roads, and for agricultural purposes. At 
Kenneth, 6 miles west of Logansport, a limestone quarry and crushing 
plant are operated for the production of blast furnace flux, foundry 
and cupola flux, railroad ballast, and crushed limestone for road and 
building construction. An additional byproduct in recent years is 
agricultural limestone for use on farmland. A large limestone quarr 
3 miles east of Logansport produces stone for highways, railroad bal- 
last, and sewage disposal trickling filter beds. Flux and rock wool for 
eee building construction, and chemical lime, quick and hydrated 
ime, and ground limestone for agricultural use are also produced. 

A large gravel and sand plant is located 7 miles northwest of Logans- 
port. It produces sand, gravel, and crushed stone, which is used 
principally for railroad ballast and road-building material. A plant at 
Lake Cicott produces sand and markets it in large quantities. 

Manufacturing establishments dealing in fire-fighting apparatus, 
springs, furniture, buttons, and ladies apparel are located in Logans- 
port. Shops of the Pennsylvania Railroad are also located in Logans- 
port. 


TRANSPORTATION AND HIGHWAYS 


Several lines of the Pennsylvania Railroad; the Wabash Railroad, 
and the Chesapeake and Ohio Railway serve practically all parts of the 
county. The building of these railroads was important in the agri- 
cultural development of the county. After the abandonment of the 
Wabash and Erie Canal in 1876, practically all of the livestock, live- 
stock products, and grain were transported to markets by railroad. 
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bier continued until the coming of motor trucks and hard-surfaced 
roads. 

A network of hard-surfaced highways—United States Ebgnveys 
Nos. 24 and 35—and five State highways traverse the county. The 
establishment of this system of roads, together with the increased use 
of motor trucks, has changed the marketing methods of the county. 
Practically all of the livestock, livestock products, and farm crops are 
marketed by trucks. Bus service follows the major highways. 


SCHOOLS, CHURCHES, AND OTHER PUBLIC FACILITIES 


A system of consolidated schools is maintained within the county. 
Numerous churches located throughout the county serve the nee 
of the various religious groups. Free mail delivery service is available 
to all districts, and telephone service is readily available to most areas 
of the county. The 1950 Federal census reports 1,388 farms served 
by telephone. 

Electric service is available to a large part of the county. In 1950, 
of the 1,993 farm dwellings with electricity, 1,983 received it from a 
power line. 

AGRICULTURE 


Agriculture began with the coming of the first settlers. The well- 
drained upland areas were first selected for homesites, and trees were 
felled to make way for the crops. Corn, wheat, potatoes, and_other 
vegetable crops were grown principally for home consumption. Wheat 
and corn were ota local mills into flour and meal. Wild game 
was plentiful and was an important source of meat for the pioneers. 
The influx of settlers was steady, and the increase in population 
caused an expansion of agriculture. 

Gradually the more desirable dark-colored areas were drained and 
put into agricultural production. As a result more livestock were 
raised to consume the surplus crops. Corn, wheat, oats, hay, vege- 
tables, and orchard crops were grown in the county 50 years ago 
much the same as at present. The most important changes have 
been the introduction of alfalfa and soybeans, and the growing of 
sweet corn, tomatoes, and other vegetables ear priagy 4 

The building of the Wabash and Erie Canal and the Michigan Road 
through the county stimulated agriculture at a comparatively pels 
date. As @ result a more diversified system of farming developed, 
both to supply the demands of the rapidly growing population of 
Logansport and the enlarged market outside the county. 

The building of the railroads through the county again encouraged 
expansion of agriculture and led to a more diversified system of 
farming, in which the raising of livestock and dairying were important. 
The construction of hard-surfaced highways and good gravel roads 
throughout most of the county, together with the aivent of the motor 
truck, has opened up new markets for dairy and poultry products, 
vegetables, and other farm crops and products. 


CROPS 


The acreage of the principal crops grown in Cass County, Ind., 
in stated years, is given in table 2. 
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TaBLE 2.—Aecreage of the principal crops and number of bearing fruit 
trees and grapevines in Cass County, Ind., for stated years 


Crop 1919 1929 1939 1949 
Acres Acres Acres Acres 

Corn for grainuc. -¢oo2ccseecsi ensue sss. 56, 926 | 54, 986 | 57,022 | 62, 567 
Oats threshed_____--_----------------- 23, 314 | 30, 174 | 16, 067 24, 710 
Wheat threshed.___._._--------------- 39, 538 | 19, 907 | 16, 893 18, 956 
Rye threshed_..._......--------2------ 8, 021 2,382 | 5, 897 1, 030 
AM RAY es gece Saloons cet aaceeen sense 18, 569 | 20,407 ) 21,282 | 21, 020 
Timothy and clover, alone or mixed_--_-| 18,075 | 16,342 | 8,369 | 13, 107 
Alfalfa. 2 w2asaSenacceslcees coe’ ae 61 550 | 4, 871 6, 844 
Other cultivated grasses__-.-...-_---- 63 88 118 549 
Grains and annual legumes cut for hay__ 370 | 3,427 | 7, 924 529 
Coarse forage, including silage crops------ 15,301 | 2,940] 2, 605 5, 942 
Soybeans. 2... 4sSoeevececasessce ss [O) 3,576 | 17, 424 15, 059 
Potatoes, white__._..._---------------- 804 915 588 140 
All other vegetables harvested for sale._-- 362 497 1, 097 748 
Clover and other grass seeds____._.------ (0) 7,229 | 2, 623 1, 918 
Number 2)Number 2|Number 2| Number ? 

Applesscs2veiidenuboeseeesutese trees__| 32,657 | 24,141 | 11, 872 6, 751 
Peach 22:2 e sees ese ssueseued do..--| 4,102 | 4,839 | 1,897 891 
Cherry jc cenesecovecesesceeecces! do_._-| 4,565 | 2,126 | 1,298 587 
Pear te cevscecepseuseceesseesd do-.--| 2,456 | 2,092 978 390 
Plum and prune______----------- do__--| 1,398 | 1,015 916 219 
Grapevines__.------------------------- 2, 721 3,309 | 2, 992 953 


1 Not reported. 
' Number in census year, which is 1 year later than crop year given at head of 
column. 
CEREAL AND GRAIN CROPS 


The acreage used for cereal crops reached its peak in 1919, when 
127,799 acres were used for corn, wheat, oats, and rye. This was 
20,536 acres more than the acreage in these cereals in 1949. 


CORN 


Corn is the most important crop grown in the county, both in 
total acreage and in value. It is the basic feed crop in the livestock 
system of farming that prevails in the greater part of the county. 

The greatest acreage and the highest yields obtained are on areas 
of Wisconsin drift where there is a dominance of the dark-colored 
Brookston soils; on the dark-colored Westland and Abington soils 
of the glaciofluvial plains and terraces; on Millsdale silty clay loam 
of the terraces; on Nyona and Lear soils of the prairie region; and on 
Genesee and Eel soils of the first bottoms. 

Land used for corn is plowed either in fall or spring, depending 
upon weather conditions and soil type. Fall plowing promotes 
erosion, especially on the more rolling areas, and consequently the 
greater part of cornland on the rolling areas is plowed in spring. 
The ground is thoroughly disked and smoothed with either a harrow 
or a cultipacker before planting. A large number of farmers use 
mechanical equipment for plowing and preparing the seedbed, and 
some use 2- or 4-row corn planters powered by tractors. Corn is 
planted in normal seasons from May 10 to June 1. Over 90 percent 
of the seed corn planted is hybrid. There has been an increase in 
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the fertilization of corn in recent years. The more popular analyses 
are 3-12-12, 4-16-16, 0-12-12, 0-10-10, and 0-20-20. 

Methods of harvesting corn vary with the individual farm require- 
ments. It may be husked in the field, cut for silage, cut and shocked 
in the field, or hogged off. The greatest acreage is at present har- 
vested in the field, either by hand or with mechanical pickers. 

The greater part of the corn grown within the spay is fed to 
jivestoce on the farms. The surplus is either sold to local elevators, 
where it is shelled and shipped by train to Chicago, or it is sold to 
re feeders from surrounding areas and transported by motor 
truck. 

WHEAT 


In 1949, 18,956 acres were used for wheat, compared to 39,538 acres 
in 1919. This reduction has been due to the increase in the acreage 
used for soybeans and vegetables. 

Wheat may follow corn, soybeans, or oats in the rotation system, 
or may be sown on land where legumes have failed. When it follows 
corn, the wheat is drilled between the corn rows. If the corn has been 
cut for ensilage or fodder, the land is disked and smoothed with a drag 
or harrow before the seed is planted. When wheat follows soybeans, 
it is usually drilled without any previous working of the soil. When it 
follows other crops, the seedbed is prepared by plowing and disking. 
Seeding takes place in September, usually after the fly-free date (date 
when the hessian fly ceases to be a danger) as given by the Purdue 
University Agricultural Experiment Station. 

Wheat ripens in the latter part of June or the early part of July. 
It is either cut with a grain binder and placed in shocks to be threshed 
later, or is cut and threshed with a grain combine. Wheat is marketed 
largely through local elevators as a cash crop. Relatively small 
quantities are retained on the farm for seed, and in years when the 
supply of other feeds is reduced, it is ground and fed to hogs, dairy 
cows, and other livestock. 

Wheat is grown throughout the county, but it is probably better 
adapted to the well-drained light-colored loams and silt loams, as the 
Miami, Russell, and Milton soils. When grown on the dark-colored 
soils, as Brookston, Kokomo, and Westland, there is danger of too 
heavy growth of straw and improper ripening of the grain, unless larger 
: Heating of phosphate fertilizers are used. Imperfect drainage con- 

itions are injurious to wheat, and yields are occasionally substantially 
reduced by heaving or by drowning out. 


RYE 


Rye has always been a minor grain crop in the county. Seeding and 
harvesting are essentially the same as for wheat, although rye is usually 
seeded somewhat earlier in fall. Rye is often pastured for a few weeks 
in spring, before other pasture is available. 


OATS 


Oats follow corn, wheat, or soybeans in the crop rotation system, 
or they may be sown where alfalfa or other le es have been winter- 
killed. They are seeded late in March or in April, the date of seeding 
depending upon weather conditions. Yields are, in general, greater 
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when seeding is early, but prolonged, hot, dry weather during any 
part of the growing and ripening season will materially reduce the 
yield. When oats follow corn, wheat, or soybeans, the land is disked, 
or in some instances plowed, and the seed is either drilled or sown 
broadcast and disked in. When they follow legumes, the land is 
usually plowed before seeding. 

Harvesting takes place late in July or ae er ; methods are similar 
to those vised in the harvesting of wheat. Oats are either marketed 
through elevators or are retained on the farm and used as livestock 
feed. In years of reduced feed supplies, a large part of the crop grown 
is ground and mixed with other feeds for use on the farm. Oats, as 
well as other small grains, are not always profitable but are considered 
necessary in the crop rotation system, as these crops serve as a nurse 


crop for clovers and alfalfa. 
SOYBEANS 


The acreage of soybeans has increased very rapidly in recent years. 
They are used both for hay and for seed. The increased acreage has 
been largely the result of the growing demand for soybeans as a source 
of oil ie the attractive price. Soybeans are planted late in May or in 
June, and follow corn, oats, or wheat in the rotation, or they may be 

own on land where other legumes have been winterkilled. x saelbed 
1s prepared as for corn, and thorough weed control both before and 
after planting is essential for the success of the beans. Seed should be 
inoculated until the soil in the producing field carries abundant 
inoculation. Soybeans are used both for hay and for beans. For 
maximum feeding value of the hay, the seed should be well developed 
in the pod before harvest. Harvesting for seed is accomplished almost 
entirely with combines. Most of the seed is marketed through 
elevators as a cash crop, although some is retained on the farm for 
seed and for livestock feed. 


MINOR CEREAL AND GRAIN CROPS 


Other cereal and grain crops grown to a limited extent in Cass 
County include barley, buckwheat, and sorghum. The acreage of 
these crops has never been large, and they ey do not have a place 
in the crop rotation systems. They are grown, however, as an emer- 
gency crop on areas where some other crop has failed. Sorghum is 

own for silage and for molasses in various parts of the county, but 

arley and buckwheat are usually limited to the northern part. Cow- 
peas are occasionally grown, both for hay and for seed. 


HAY CROPS 


There has been a rather uniform acreage in hay crops for the past 
50 years, but a radical change has occurred in the kinds of hay grown. 
Timothy and clover alone have given way to alfalfa, sweetclover, and 
a few other less important hay crops. The most Siputtan changes 
were a reduction from 6,692 acres of clover grown alone in 1930 to a 
quantity too insignificant to report in 1949 and the increase in the 
acreage of alfalfa. The rapid increase in alfalfa acreage has been due 
largely to the more general knowledge that liming of most of the soils 
is a necessary prerequisite for the success of alfalfa, and to the apprecia- 
tion of its feeding qualities, both as pasture and hay. 
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Alfalfa is either seeded in fall with or without a nurse crop, or it is 
seeded in wheat or rye or with oats in spring. A good seedbed is 
prepared when seeding takes place in fall, and the soil is packed with 
a cultipacker or roller to maintain good moisture conditions. A large 
proportion of the soils of the county need to be limed for the success 
of alfalfa, and the majority of farmers do not attempt to grow it until 
sufficient lime, usually in the form of ground limestone, is applied to 
bring the reaction of the soil to pH 6.0 or higher. Alfalfa is not so 
well adapted to the acid soils in the northwestern part of the county, 
and only a small part of the total igi is used for it in that part of the 
county. Itis well adapted to soils of the Wisconsin glacial drift regions 
after sufficient lime is applied, and to the alluvial soils. Inoculation 
of the seed is essential for the most successful growth and for the storage 
of nitrogen on the roots of the plants. Alfalfa is used for both pasture 
and hay, the use depending largely on the type and quantity of 
livestock on the farm. 

Sweetclover is grown in Cass County primarily as a soil improve- 
ment crop, but it also may be used as pasture or grown as a seed crop. 
Like alfalfa, it requires a soil with a reaction of pH 6.0 or higher for 
successful growth, and seed inoculation is essential, both to insure 
proper pe and to enable the plants to store nitrogen in the soil. 
Most of the sweetclover is seeded in wheat or with oats in spring. It 
occasionally is sown as a part of a mixed pasture, which includes 
alfalfa, clover, timothy, and sometimes bromegrass. In some areas it 
is used as an intercrop in a 2-year rotation of wheat and corn or oats 
and corn. 

The decrease in acreage used for clover in the last decade is due to 
the increase in alfalfa acreage, and to the more general policy of using 
red clover as ® part of a mixture that also jachides alfalfa, timothy, 
alsike, sweetclover, and in some instances bromegrass. 

Red clover is seeded in spring in wheat or rye, or with oats. It 
will tolerate a higher acidity than either alfalfa or sweetclover, but for 
best results, sufficient lime should be applied to the soils to lower the 
acidity to a pH of about 6.0. Inoculation of red clover seed is 
necessary to insure proper growth and to enable the plants to store 
nitrogen in the soil. Red clover is used both for pasture and hay. It 
may be pastured in the early part of the season and then cut for hay. 
The first cutting of common red or “‘little red” clover is often used for 
hay. The crop is cut for seed in fall. Practically all of the hay is 
used on farms, but in years of unusually large yields, a small part may 
be sold to livestock farmers in adjacent areas. 

Although the acreage used for timothy alone was not reported by the 
Federal census in 1929 and 1939, there has been a steady decrease in the 
acreage in recent years. Alfalfa, red clover, and other legumes have 
replaced it in the rotation or it is more commonly sown as part of a hay 
mixture that also includes alfalfa, red clover, alsike clover, and in 
some instances bromegrass. 

Hay crops ote to a limited extent in Cass County include 
bromegrass, millet, Sudangrass, and rape. 

Bromegrass has been used with alfalfa and other legumes, usually 
taking the place of timothy in the mixture where meadows stand for 
2 or more years. Recent experiments by the Purdue University Agri- 
cultural Experiment Station have shown that bromegrass is equal or 
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superior to timothy as a pasture for cattle and hogs, and there will 
probably be an increase of bromegrass grown in future years. 

Millet, Sudangress, and rape are usually grown as special pasture 
crops to supplement other pastures or as an emergency pasture when 


other pastures have failed. 
VEGETABLES 


Sweet corn, cucumbers, tomatoes, and other vegetables grown com- 
mercially are seeded in spring and early in summer and are largely 
grown for canning factories within the county and in adjacent counties. 
Current prices and weather conditions usually determins the extent of 
these crops. In 1949, vegetables were harvested for sale on 748 acres. 
The total acreage used for vegetables for home consumption is usually 
large and more or less constant. There were 145 acres in potatoes and 
sweetpotatoes, which were harvested for home use and for sale. 


ROTATIONS AND FERTILIZERS 


The following crop rotations are those commonly used in the regions 
of glacial till, south of the Wabash River, and in those areas north of 
the Wabash and the Eel! Rivers that have a silt loam and silty clay 
loam texture: 

1, Corn, wheat or oats, and hay including clover, alfalfa, sweetclover, or a 
mixture of these with timothy. 
2. Corn for 2 years, wheat or oats, and 1 to 2 years of alfalfa or a mixture 
of alfalfa, clover, and timothy or bromegrass. 
3. Corn, soybeans, wheat, and mixed legumes and grasses. 
The above rotations are varied to include special field and vegetable 
crops, and the order in the rotation is occasionally changed to meet 
special seasonal and feed requirements. 

Rotations in common use on the glaciofluviel outwash plains and 
terraces are: 

1, Corn, wheat, 1 or more years of alfalfa. 

2. Corn, soybeans, wheat, and mixed hay. 

3. Corn, soybeans, wheat, and 2 to 5 years of alfalfa. 
These rotations are varied to include vegetables and special field crops 
and to meet seasonal requirements. 

Rotations on the alluvial soils are: 

1. Two or more years of corn, wheat, corn, soybeans. 

2. Corn, wheat, and alfalfa or mixed hay. 

3. Corn and soybeans. 
The rotation that includes hay crops is largely confined to the high- 
bottom areas where overflow is not so great a hazard, 

Rotations in use on the areas of lighter textured glacial drift that 
occur north of the Wabash and the Eel Rivers are somewhat similar 
to those in use in the areas of glacial drift south of these rivers, but corn 
is used less often and small grain and hay crops more often in the 
rotations. These soils are not so well adapted, in general, to corn as 
those of the river bottoms, and the relief is generally more rolling. 
More small grains and hay crops are therefore necessary in the 
rotations. 

The rotation in use in the northwestern part of the county, on the 
strongly acid sands, usually consists of corn, wheat, and a hay crop 
that includes timothy and some clover and alfalfa. Because of the 
high acidity of these soils, it is difficult to obtain stands of alfalfa and 
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clover without heavy applications of lime, and the excessively drained 
sandy areas are too droughty for successful growing of clovers. 

Use of commercial ferilger is rather general throughout the 
county. Fertilizer usually is purchased ready mixed, but a few 
farmers do home mixing. It is purchased both cooperatively and 
individually, but an increasing quantity is being purchased through 
cooperative farm organizations. There is, at present, a trend toward 
the use of fertilizer of higher analyses in larger quantities an acre. 
It is common practice to supplement commercial fertilizers with 
barnyard manure. Most of this is applied to land that is to be planted 
to corn, although some is used as a topdressing for wheat. Most of 
the manure is applied to the lighter colored soils, which are deficient 
in nitrogen and organic matter. 

The value of lime for correcting soil acidity is generally recognized, 
and there has been an increasing quantity used in recent years, 
principally in the form of ground limestone. In determining the lime 
requirements of a soil or soils in a given field, it is important that 
accurate tests be made. Probably he best procedure is to find out 
from the local county agricultural agent or the Purdue University 
Agricultural Experiment Station how to have accurate tests made. 


PERMANENT PASTURES 


The permanent pastures throughout the county, except the areas 
of strongly acid sandy soils in the northwestern peu are largely 
Kentucky bluegrass. They occur as relatively small fields on a large 
number of farms. The imperfectly drained soils of the bottoms and 
cleared areas of the steeper slopes probably have a larger percentage 
in bluegrass than any other areas in the county. e permanent 
pasture on the strongly acid soils includes broomsedge and various 
weeds, and a small quantity of Kentucky bluegrass. Fertilization of 
permanent pastures is not 8 common practice in the county, although 
most of them could be improved by fiauitig and fertilizing the areas, 
control of weeds, and more careful grazing practices. 


LIVESTOCK AND LIVESTOCK PRODUCTS 


The raising of livestock has been a very important source of farm 
income in Cass County for the past 60 years and is the medium 
through which a large part of the farm crops are marketed. 

The number of livestock on farms in stated years is given in table 3. 


TaBLe 3.—Number of livestock on farms in Cass County, Ind., in 
stated years 


Livestock 1920 


8, 435 
* 167, 965 
429 


1 Over 3 months old, 2 Over 4 months old. 2 Over 6 months old. 
804438—55——-2 
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Dairying is an important livestock enterprise in the county. In 
1950 there were 8,839 cows kept mainly for milk production. Two 
types of dairying—specialized dairying and general dairying— 
are followed. 

Specialized dairying occurs near Logansport and some of the larger 
towns of the county. These dairies produce sweet milk and cream 
for the nearby communities. Most of the sweet milk and cream is 
bottled and sold both to retail and wholesale customers. High- 
producing herds, consisting mainly of purebred Guernseys, Jerseys, 
and Holstein-Friesians, and a few consisting of high-grade mixed 
breeds, are used. 

General dairying is followed on farms that sell their dairy products, 
largely whole sweet milk or sweet cream, to creameries. Trucks call 
at the farm daily for these products and deliver them to the creameries 
in this and neighboring counties. Most of the herds consist of good- 
grade cows. 

There were 184 dairy farms in 1950, or slightly over 9 percent of 
the total farms in the county. The major part of the feed for dairy 
cattle is grown on the farm, and includes corn, oats, other grains, 
and hay. There is, however, a large quantity of commercial supple- 
ments used, especially by the larger dairies. 

Beef cattle are distributed throughout the county, but the greater 
number are maintained on farms south of the Wabash River. 


SWINE 


The raising of swine is an important industry in the county, espe- 
cially in the southern part, where corn production is high. The 
abundance of corn and pasture grown in the county contributes 
reatly to the large number of swine grown. The principal breeds 
include Duroc-Jersey, Chester White, Poland China, and Hampshire, 
or crosses of these breeds. The larger part of the feed for hogs, 
mainly corn and legume pasture, is grown on the farm. It is supple- 
mented by commercial feeds on most farms. Swine are marketed at 
Indianapolis, Chicago, and at local markets, and practically all are 
transported in motor trucks. 

SHEEP 


Sheep are distributed throughout the county, and generally the 
flocks are small. Most of the sheep are raised on the farm, but a few 
farmers buy feeder sheep or lambs and fatten them. About half as 
many sheep were kept in 1950 as were kept in 1930. They are 
marketed principally in Indianapolis and Chicago. 


POULTRY 


Cass County is an important poultry-producing area. In 1949, 
1,657,545 dozen chicken eggs were sold. Almost every farm has from 
a few dozen to over 100 head of laying hens, and several farms that 
specialize in poultry have several hundred head. There were 92 
poultry farms in the county in 1950. Those farms specializing in 
poultry have principally Leghorn and other high-producing breeds, 
and the other farms have a wide variety of both mixed and purebreds. 
The greater part of the poultry and poultry products is marketed 
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locally to local dealers or to dealers who call at the farm for the 
produce. A majority of the specialized farms, however, ship to outside 
markets and usually obtain a premium price for their products. 

The total number of poultry, other than chickens, raised in the 
county is never large, gat includes turkeys, geese, ducks, and guineas. 
In 1949 there were 8,566 turkeys and 592 ducks raised. 


WORK STOCK 


There has been a steady decline in the number of horses and mules 
on farms in Cass County in the past 20 years. The increased use of 
mechanized farm implements has caused the decrease in work stock. 
Part of the work stock is raised on the farm and part purchased from 
adjacent areas. Practically all of the feed is grown on the farm and 
is principally oats and hay. 


TYPES OF FARMS 


In 1950 farms classified by type are livestock other than dairy and 
poultry, 846; general, 383; miscellaneous and unclassified, 307; 
field-crop other than vegetable and fruit-and-nut, 199; dairy, 184; 
and poultry, 92. 

LAND USE 


In 1940, 91.1 percent of the county was in farms—slightly less 
than the high of 92.5 percent in farms in 1950. 

The acreage in farms and farmland according to the various uses 
is as follows: 


1950 (Acres) 

Cropland harvested_...._...--------------------------------- 148, 425 
Cropland used only for pasture.._---.--..._..----------------- 31, 225 
Cropland not harvested and not pastured___...._.__.__----_---- 8,110 
Woodland pastured__._..-.---------------.-----.-----------. 19, 002 
Woodland not pastured......__..--.---.-------- 8, 080 
Other ure (not cropland and not woodland) 14, 332 
Other land (house lots, roads, wasteland, etc.)...._...-.----.-_-- 16, 521 
All land in farms: 2.22 ot ook enc ccetece eee eis 245, 695 


The larger areas of woodland are on the steeper sloping areas along 
the valleys of the Wabash and the Eel Rivers and the smaller streams, 
and on the sandy areas in the northwestern part of the county. 

The number of farms and the farm acreage, classified by size of 
farm in 1950, are as follows: 146 farms, under 10 acres; 446, 10 to 49; 
400, 50 to 99; 722, 100 to 219; 276, 220 to 499; and 21 farms, 500 
acres or more. 

There were 2,011 farms in the county in 1950, which was a decrease 
of 191 from the number in 1940; 854 farms, or 42 percent, range from 
70 to 179 acres in size. 

FARM TENURE 


The percentage of farms operated by owners, tenants, and managers 
in Cass County, Ind., in stated years is given in table 4. 

Of the 515 farms operated hy tenants in 1950, 444, or slightly 
more than 86 percent, were rented on the share-cash and share tenants 
and croppers basis. The tenant receives from one-third to one-half 
of the total crop produced and some provision is made for living 
privileges. Where livestock is produced the same variations exist. 
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Taste 4.—Percentage of farms operated by owners, tenants, and man- 
agers in Cass County, Ind., in stated years 


Percentage vs farms operated 


y— 
Year . 

Owners | Tenants | Managers 

192002) cise secscecsescteveseceeous let 59. 2 39. 5 1.3 

1990 Jo cee esitcceeceeceseeeetee ee bee ee 62. 3 37. 2 5 

1940) ooo Aes ce eco ecan cca setedecbeeeane 66. 8 32. 8 4 

1950 secon Stee ect seecee dese sees! 74, 2 25. 6 .2 


Only 23, or about 5 percent, of the farms operated by tenants were 
rented on the cash basis. When the land is rented for cash, the price 
an acre varies with the productiveness of the soil, farm improvements 
and facilities, and current economic conditions. 


FARM INVESTMENTS 


In 1950, according to census reports, 1,453 farms had 2,317 tractors; 
633 farms had 686 trucks; and 1,797 farms had 2,163 automobiles. 

Extra farm labor is extensively used during the planting and 
harvesting seasons. Labor is hired on a weekly, monthly, or yearly 
basis on the larger farms, and housing facilities, various food, and 
other incidental subsistence items are often included in the contract. 


SOILS 


The soils of Cass County represent a very wide variation in color, 
natural drainage conditions, fertility, consistence, slope, and suscepti- 
bility to erosion. These characteristics are very significant in deter- 
mining soil productivity, and one or more of them are often the 
limiting factors in the agricultural use made of the various soil types 
and phases. 

Soil types, embodying different combinations of the characteristics 
mentioned above, are often closely associated, and a field unit often 
includes a wide range of soil conditions. This fact makes it very 
difficult to apply individual systems of crop rotation, fertilization, 
and other soil improvements to the individual soils; therefore more 
general methods of management are used. 

The soils range in surface texture from fine sand to silty clay loam 
and in color from light gray in the poorly drained soils of the uplands 
and terraces to very dark brownish gray or nearly black in the depres- 
sional soils of the uplands and terraces and in the organic soils. 

The color of the subsoil ranges from yellowish brown to gray or 
mottled gray, yellow, and brown, or dak gray. The texture of the 
subsoil varies from loose sand to heavy plastic silty clay loam. 

Natural drainage conditions range from very poor to excessive. 
Water erosion is potentially severe on soils having sloping to steep 
topography, and accelerated erosion is severe where intertilled crops 
have been extensively grown without much thought given to erosion 
control. 

A key to the soil series of Cass County is presented in table 5. 
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The great soil groups follow the classification of soils as given in 
a 1938 Yeatuool oF Agriculture ® with modifications as given in Soil 
cience. 

The Roman numerels in table 5 are based on the Indiana system of 
major profile designation. Soil series listed in a horizontal line in 
the key are developed from similar parent material, differences in 
profile being largely dependent on natural drainage conditions durin 
their development. Such a grouping of soil series is called a so 
catena. The soils listed vertically under a given Roman numeral, or 
major profile number, have similar natural drainage conditions, but 
differences in profile characteristics are due to the kinds of parent 
material on which they are developed. 


SOIL TYPES AND PHASES 


In the following pages the soils, identified by the same symbols as 
those on the soil map, are described in detail and their agricultural 
relations are discussed. Their location and distribution are shown on 
rita map, and their acreage and proportionate extent are given in 
table 6. 

Abington loam (0 to 2 percent slopes) (Aa).—This soil was developed 
on highly calcareous stratified gravel and sand of Wisconsin glacial 
drift. It is the very poorly drained very dark-colored member of the 
soil catena that also includes the well to somewhat excessively drained 
Fox, moderately well drained Bronson, imperfectly drained Homer, 
and the very poorly drained dark-colored Westland soils. 

Abington loam occurs in the deeper depressions and depressed 
flats in glaciofluvial plains and terraces, especially in old glacial drain- 
ageways. It usually occurs in long, relatively narrow areas in close 
association with the above-mentioned soils. Practically all the 
areas were ponded for a part of each year under natural drainage 
conditions. The greater part of the areas are now artificially drained 
to permit cultivation. This is easily accomplished, where outlets are 
available, because of the loose porous substrata. The native vegeta- 
tion was marsh grasses and sedges and deciduous swamp forest asso- 
ciations, including elm, soft maple, and ash. 

Profile description in cultivated areas: 

0 to 7 inches, very dark brovorb ey to very dark-gray friable medium 
granular loam; organic content high and apparently rather stable under 
cultivation; some rounded pebbles on the surface and throughout the 
horizon; neutral to very slightly acid. 

7 to 18 inches, very dark-gray heavy loam to clay loam relatively high in 
organic matter; material breaks into moderately well developed blocky 
aggregates; neutral. 

18 to 80 inches, medium to light-gray sticky clay loam with considerable 
gravel and small rounded stones; streaks and lenses of the darker colored 
material from the above horizon extend into this horizon; few pale- 
yellow streaks and blotches present, especially in the lower part; breaks 
into large angular chunks or pieces that are sticky when wet, firm to 
plastic when moist, and hard when dry; neutral. 

30 to 50 inches, mottled gray, yellow, and brown gravelly clay loam that 
breaks into large angular pieces; plastic when moist, sticky when wet, 
and hard when dry; a considerable quantity of small rounded stones and 
an occasional large boulder; neutral. 

50 inches +, gray and yellow highly calcareous stratified loose gravel with 
some sand; contains a high percentage of limestone material. 


6 Unirep States DEPARTMENT of AGRICULTURE, SOILS AND MEN. U.S. Dept. 
Agr. Yearbook 1938, 1,232 RP: illus, 1938. 

7 Tuorp, J., and Burrs, . D. HIGHER CATEGORIES OF SOIL CLASSIFICATION: 
ORDER, SUBORDER, AND GREAT SOIL GROUPS, Soil Science 67 (2): 117-126. 1949. 
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TABLE 6.— Acreage and proportionate extent of the soils mapped tn Casa County, Ind. 


Soil Acres pees Soil Acres 
Abington loam__-_--- 1,033 | 0.4 || Genesee loam------_-_ 834 
Abington silty clay Genesee silt loam__--. 1, 804 

loam - cis seesend 1, 318 .5 || Gravel pits__-----.-_ 482 
Aubbeenaubbee fine Griffin fine sandy loam. 732 
sandy loam__-__-_--- 506 .2 || Hartman loam--.- __. 506 
Bellefontaine fine Hartman silt loam____ 228 
sandy loam. -_-----_ 3,662 | 1.4 || Homerfinesandyloam_| 1, 052 
Bellefontaine loam__-.| 2, 370 . 9 || Homer silt loam___._. 1, 180 
Berrien fine sandy Kokomo loam-.--_.__- 3, 378 
WoaM 22 oe seeeu te oe 1, 047 .4]| Kokomo silty clay 
Berrien loamy fine ; loam. 2s -sesescsccc , 681 
BANG. acon esuescss 561 . 2 || Lear loam--__----__- 1, 561 
Bethel silt loam____-_ io} () Limestone rockland___ 413 
Bronson fine sandy Made land_--._-_---. 273 
loam_--..--------- 322 -1 |] Maumee fine sandy 
Brookston loam--___- 22,702 | 8.5 loam__-.-------.-. 1, 289 
Brookston silty clay Maumee loam__.._.__ 613 
loam W632 ae sens 43, 502 | 16.3 || Meteafinesandy loam_| 5, 080 
Carlisle muck________ 4, 201 1.6 || Miami fine sandy loam_} 25, 984 
Carlisle silty muck_.__| 1,010 . 41] Miami loam__________ 4, 804 
Coloma fine sand_-_... 408 . 2 || Miami silt loam _-__-_ 6, 975 
Coloma loamy fine Sloping phase- ____- 1, 681 
sand_.-.-.--.-..-- 6,000 | 23 Steep phase________ 545 
Conover fine sandy Millsdale silty clay 
loam_--.-------_-- 425 2 IOAM coc ccewecc Se. 3, 001 
Conover loam. --_..__- 4, 291 1.6 |) Milton silt loam______ 2, 353 
Crosby fine sandy Newton fine sandy 
loam____-.-.__---- 7, 181 2.7 l0aMs. c2eesekcvoen 1, 880 
Crosby loam__.....-- 1, 044 . 4 || Newton loam_______- 20 
Crosby silt loam._.__.| 1, 407 .5 || Nyona loam______.-_ 3, 170 
Delmar-Bethel silt Ottawa loamy fine 
loams....-..-..._- 60} «) sand... -..--- 836 
Delmar silt loam_-_-.-.- 92] () Plainfield fine sand____| 2, 610 
Dillon fine sandy loam_| 1, 212 .6 Rolling phase._.--.| 2, 364 
Eel loam... .-.---.-- 1, 550 .6 || Riverwash__.___----_ 6. 
Eel silt loam______ -| 4,904] 1.8 || Russell-Miami silt 
Farmington silt loam__| 1, 550 .6 loams._-_.---.-- 5, 985 
Fincastle-Crosby silt Sloping phases_____- 128 
hl 19, 163 7.2 || Russell silt loam._.._- 15, 430 
Fincastle silt loam_-_-_| 7, 623 2.9 Sloping phase_-_-_-__- 1, 493 
ox fine sandy loam_.| 2, 973 1.1 Steep phase__.__-_- 1, 404 
eep phase___-_-_- 1, 191 . 4 || Wallkill silt loam_._-_ 621 
Fox loam__._..---.-- 2, 305 .9 || Washtenaw silt loam__ 792 
Steep phase_.-_--_. 1, 538 .6 || Westland silty clay 
Fox silt loam_____.--- 4, 395 17 oam_....--------- 3, 591 
Deep phase_-_.-_-- 5,271 | 2.0 |_—__——— 
Genesee fine sandy Total__.------ 265, 600 
OAM s = ce esnc sk 902 .3 


1 Less than 0.1 percent. 
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Variations in the profile characteristics of Abington loam, as mapped, 
are in the organic content of the surface and upper subsoil horizons; 
in the color, texture, and thickness of the various horizons; and in the 
A few of the uncultivated areas have a 


depth to calcareous gravel. 


thin surface layer of mucky material. 


A few areas, located north of 


Kenneth and near Georgetown, have lighter colored surface and 
upper subsoil horizons that are somewhat lower in organic-matter 
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content and are thinner than normal. These areas would have been 
separated on the map as Westland loam if they had been of sufficient 
extent. 

Use and management.—lt is estimated that 60 percent of Abington 
ae is under cultivation, and the rest is in permanent pasture or 
orest. 

The crop rotation consists of corn, wheat or oats, soybeans, and 
hay crops that include alfalfa, clover and timothy, or alfalfa grown 
alone. ere this soil comprises a large part of a field unit, corn is 
own for 2 or more consecutive years. In seasons of abnormally 
gh-moisture conditions, yields are materially reduced, and the crop 
is often drowned out where drainage is inadequate. 

Small grains, including wheat and oats, are not so well adapted to 
this soil as to the lighter colored, better drained soils. Wheat is 
occasionally winterkilled by heaving and by excess moisture, and both 
oats and wheat lodge because of the high nitrogen content of the 
surface soil. It is necessary for small grains to be grown often in the 
rotation because the soil occurs in small areas in close association 
with larger areas of Fox, Bronson, and other soils. 

This soil is well ed to the growing of soybeans. They are 
ae both for hay and seed, but the recent increase in acreage has 

een largely for seed. 

Hay crops include a mixture of clover, alfalfa, timothy, and occa- 
sionally bromegrass or alfalfa or clover grown alone. Excellent stands 
and yields are obtained without the use of lime. There is, however, 
some damage to hay crops from winterkilling and drowning out. 

Abington loam is well suited to such special crops as sweet corn and 
tomatoes; rather heavy applications of fertilizer are required. It 
supports good stands of bluegrass pasture, but for best production 
many of the pastures require fertilization as well as control of weeds 
by mowing. 

Specific management practices for Abington loam are given in 
management group 8 of table 10. 


Abington silty clay loam (0 to 2 percent slopes) (As).—This soil was 
developed on highly calcareous stratified gravel and sand of Wisconsin 
lacial drift. It is a very poorly drained very dark soil and is a mem- 
er of the catena that als includes the well to somewhat excessively 
drained Fox, moderately well drained Bronson, imperfectly drained 
Homer, and the very poorly drained dark-colored Westland soils. 
This soil occupies positions similar to those occupied by Abington 
loam. Under natural drainage conditions, practically all the areas 
were ponded for a part of each year, but at present most of the areas 
are drained artificially to permit cultivation. Both open ditches and 
tile are used, and where outlets are available drainage is easily ac- 
complished by lowering the water table in the loose gravel substrata. 
The native vegetation included marsh grasses and sedges and decid- 
uous swamp forest associations. 
Profile description in cultivated areas: 

0 to 7 inches, very dark brownish-gray to very dark-gray silty clay loam, 
high in organic matter; coarse granular structure; some rounded pebbles 
on the surface and throughout the horizon; neutral. 

7 to 18 inches, very dark-gray silty clay loam, relatively high in organic 


matter; material breaks into blocky aggregates; small rounded pebbles 
and an occasional large boulder present; neutral. 


28 SOIL SURVEY SERIES 1939, NO. 24 


18 to 80 inches, medium to light-gray plastic clay loam to silty clay, with 
considerable gravel and smail rounded stones; streaks or lenses of the 
dark-colored material from above extend into this horizon; a few pale- 
yellow streaks and blotches present, especially in the lower part; breaks 
into large angular pieces that are sticky when wet, plastic when moist, 
and hard when dry; neutral. 

80 to 50 inches, mottled gray, yellow, and brown gravelly clay loam to silty 
clay that breaks into large angular pieces, plastic when moist, sticky 
when wet, and hard when dry; neutral, 

50 inches +, gray and yellow loose highly calcareous stratified gravel and 
some sand. 

Variations in profile characteristics are in the content of organic 
matter in the surface and upper subsoil horizons; in the color, tex- 
ture, and thickness of the horizons; and in the depth to calcareous 

avel. Where areas grade into Westland soils the color of the sur- 
ace soil is lighter, the organic content lower, and the thickness of the 
organic-bearing layers less than normal. A few wooded areas have a 
thin surface layer of black mucky material. 

Use and management.—The crop rotation is similar to that on the 
associated soils, except where the greater part of a field unit is com- 
posed of this soil. The common rotation includes corn, wheat or 
oats, soybeans, and hay crops. This is varied to include an occasional 
special crop, such as tomatoes and sweet corn. 

Corn is grown for 2 or more consecutive years in fields largely of 
Abington silty clay loam. It usually follows hay crops. Some areas 
are drowned out in seasons of abnormally high moisture. 

Wheat usually follows corn or soybeans and as a general practice is 
fertilized with commercial fertilizer. It is occasionally injured by 
heaving or prolonged wet periods. Yields average 15 bushels an 
acre. 

Oats usually replace wheat in the rotation. Both wheat and oats, 
as well as other small grains, are occasionally damaged by lodging 
of the grain because of the high nitrogen content of the soil. 

Soybeans are well adapted: They usually follow corn or small 
grains in the rotation. 

Hay crops include a mixture of clover, alfalfa, and timothy or 
alfalfa, or clover grown alone. It is not necessary to apply lime to 
secure stands of clover and alfalfa. There is some damage to hay 
crops from heaving and drowning out. 

Permanent bluegrass pasture is of fair to good quality. The live- 
stock-carrying capacity on many of the pastures, however, could be 
greatly increased by a good pasture-improvement plan that included 
mowing to decrease weeds and the use of fertilizer high in phosphorus. 

Specific rotations and other suggested management practices for 
this soil are given under management group 8 in table 10. 


Aubbeenaubbee fine sandy loam (0 to 2 percent slopes) (Ac).—This 
is a light-colored soil developed on sandy outwash or till material 
over medium- to light-textured glacial till. It is the imperfectly 
’ drained member of the soil catena that also includes the well-drained 
Metea soils. 

This soil is mapped principally in the northwestern part of the 
county, in association with Crosby and Metea fine sandy loams. The 
boundaries between it and the above-mentioned soils are in some in- 
stances arbitrarily drawn, as there is a gradual transition in drainage 
conditions to Metea fine sandy loam, and in depth of sandy material 
to Crosby fine sandy loam. Most of the areas are artificially drained 
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to permit cultivation. Surface runoff is slow. The soil may become 
excessively dry in summer months because of the looseness of the upper 
part of the profile. Native vegetation included a beech-maple forest 
association. 

Profile description in cultivated sreas: 

0 to 7 inches, brownish-gray to light brownish-gray fine sandy loam, low in 
organic content; medium to strongly acid. 

7 to 11 inches, brownish-gray to yellowish-gray fine sandy loam; medium to 
strongly acid. 

11 to 24 inches, mottled gray, yellow, and brown fine sandy loam to fine 
sand; medium to strongly acid. 

24 to 38 inches, mottled gray, yellow, and brown light clay loam or sandy 
clay loam, containing small stones and an occasional boulder; material 
breaks into coarse subangular blocky aggregates that break down easily 
when moist; slightly hard when dry; medium acid. 

38 inches +, gray, mottled with yellow and brown, clay loam highly cal- 
careous glacial till. 

Variations in profile characteristics are in the color, texture, and 
thickness of the various horizons and the depth to calcareous till. 
The combined thickness of the first three layers, the sandy material, 
varies from 20 to 30 inches; and the depth to calcareous till varies 
from 32 to 44 inches. 

Use and management.—The crop rotation on Aubbeenaubbee fine 
sandy loam is necessarily similar to that on the associated Crosby and 
Metea fine sandy loams and the other associated soils. This includes 
corn, soybeans, wheat or oats, and hay crops. The rotation is varied 
to include special field and truck crops or special pasture crops where 
hay crops have failed. It is essential that large quantities of organic 
matter be applied to this soil, either as barnyard manure or green 
manure; that sufficient lime be used; and that the rotation include a 
high proportion of hay crops to maintain or increase productivity. 
The soil responds well to fertilizers, but plant nutrients are leached 
oe quickly because of the sandiness of the surface and upper 
subsou. 

Corn usually follows hay crops. Yields are materially reduced in 
seasons of low moisture. 

Oats follow corn or soybeans and usually take the place of wheat 
in the rotation. This soil is not so well adapted to soybeans as are 
the heavier textured light- and dark-colored associated soils. Yields 
are reduced in seasons of low moisture. 

Hay crops include a mixture of clover, alfalfa, and timothy or 
alfalfa or clover grown alone. Special hay crops, as Sudangrass and 
millet, are grown occasionally when the regular hay crops fail or when 
there is a need for additional hay or grass. It is necessary to apply 
sufficient lime to this soil for legumes. 

Permanent bluegrass pastures of fair quality occupy a small pro- 
portion of the total acreage of this soil. Most of them can be im- 
proved by the use of sufficient lime and fertilizer and by mowing to 
decrease weeds. 

Suitable rotations and other management practices on this soil 
are given under management subgroup 5B in table 10. 


Bellefontaine fine sandy loam (2 to 10 percent slopes) (Ba).—This 
nebo soil occurs in the regions of light-textured Wisconsin 
glacial drift. It is characterized by a substratum of calcareous 
gravel and sand at depths of 3 to 4 feet. 
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The relief ranges from undulating to sloping. The greater part of 
the area is on slopes of 2 to 8 percent. Both the external and internal 
drainage are somewhat excessive. This soil was mapped more exten- 
sively southwest and northwest of Royal Center, west of Georgetown, 
and northwest of Logansport. The native vegetation consisted 
chiefly of oak and hickory. ; 

Profile characteristics in cultivated areas: 

Q to 7 inches, grayish-brown to yellowish-brown fine sandy loam relatively 
low in organic-matter content; slightly to medium acid. 

7 to 13 inches, light yellowish-brown sandy loam to light loam; friable to loose; 
slightly to medium acid. 

13 to 30 inches, yellowish-brown to weak reddish-brown waxy and gravelly 
clay loam; material breaks into irregular-sized angular picces that are 
hard when dry; medium acid. 

30 to 36 inches, dark yellowish-brown to brownish-yellow waxy and gravelly 
clay loam that breaks into angular pieces; an abrupt change from the 
horizon above to this material, and tongues or lenses of this horizun 
extend downward into the underlying material; slightly acid to neutral. 

36 inches +, gray and yellow loose stratified calcareous gravel and sand in 
which cross bedding is prominent. 


Variations in the profile characteristics of Bellefontaine fine sandy 
loam are in the thickness and texture of the various horizons and in the 
depth to the gravel and sand, which varies from 30 to 48 inches. 

Use and management.—Bellefontaine fine sandy loam is not so well 
adapted to general farm crops common to the area as are the heavier 
textured upland soils. The rotation in use on the smoother areas of 
this soil is similar to that in use on areas of the associated Miami 
and Metea fine sandy loams. It includes corn, wheat, soybeans, 
mixed hay, and alfalfa. 

Wheat is better adapted to this soil than oats, and a large proportion 
of the small grain grown consists of wheat. The acreage of soybeans 
grown on this soil has increased in recent years, the increase being 
largely for seed. Alfalfa is probably better adapted than other hay 
crops, and good stands are obtained after sufficient lime and commer- 
cial fertilizer have been applied to the soil. Clover is not so well 
adapted, as it is not able to withstand the droughtiness of the soil, 
especially during the hot, dry summer months. 

Sues rotations are given under management subgroup 2C in 
table 10. 


Bellefontaine loam (2 to 10 percent slopes) (BB).—This is a light- 
colored soil characterized by a substratum of calcareous gravel and 
sand at depths of 3 to 4 feet. This soil occurs in the regions of light- 
textured Wisconsin drift; the larger areas are northeast of Logansport 
and in the northwestern part of the county. It occurs as kames and 
low morainic hills that are usually somewhat higher in elevation than 
the surrounding areas. Surface drainage is good to excessive, and 
internal drainage is somewhat excessive, owing to the porosity of the 
substratum. The native vegetation consisted chiefly of oak and 
hickory and a small number of walnut, maple, elm, and other associ- 
ated species. 

Profile characteristics in cultivated areas: 

0 to 7 inches, grayish-brown to yellowish-brown friable loam, relatively low 
in organic-matter content; numerous small pebbles on the surface and 
throughout the horizon and an occasional boulder on the surface; slight 
to medium acid. 

7 to 12 inches, yellowish-brown friable heavy loam to silt loam with coarse 
crumb structure; medium acid, 
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12 to 30 inches, yellowish-brown to weak reddish-brown gravelly clay loam; 
breaks into irregular-sized angular pieces that are plastic when moist 
and hard when dry; medium acid. 

30 to 36 inches, dark yeliowish-brown to brownish-yellow gravelly clay loam 
that breaks into angular pieces; an abrupt change from the horizon 
above to this material, and tongues or lenses of this horizon extend 
downward into the underlying material; slightly acid to neutral. 

36 inches + gray and yellow loose stratified calcareous gravel and sand; 
cross bedding is usually prominent. 

Variations in the profile characteristics of Bellefontaine loam are in 
the depth to the substratum of gravel and sand. It varies from 26 to 
48 inches or more. In areas where Bellefontaine loam is intimately 
associated with Miami or Metea soils, small areas of these soils are 
included with Bellefontaine loam on the map. 
_ A large proportion of this soil, eae | the steeper sloping areas 
is at present in forest or in permanent bluegrass pasture. The soi 
is not well adapted to oats and red clover. A small proportion is 
cultivated to corn, wheat, clover, and alfalfa, but crop yields are 
medium to low. Good stands of alfalfa are obtained on this soil after 
sufficient quantities of lime and commercial fertilizers are applied. 
mM is probably better adapted to this crop than to others common to 

e region. 

Suitable rotations for this soil are given under management sub- 
group 2C in table 10. 


Berrien fine sandy loam (0 to 3 percent slopes) (Bc).—This is a 
light-colored soil developed on loose acid sands. It is the moderately 
well drained member oi the soil catena that also includes the exces- 
sively drained Plainfield, imperfectly drained Morocco, very poorly 
drained dark-colored Newton, and very poorly drained very dark- 
colored Dillon soils. Morocco soils are not extensive enough in this 
county to be mapped separately. Berrien fine sandy loam occurs on 
nearly level to undulating relief, often in low, stationary, dunelike 
areas that rise a few feet above the level of the associated dark-colored 
soils. There is little surface runoff, as the loose coarse material of the 
profile allows the rainfall to move downward rather rapidly. This soil 
is mapped principally in the northwestern part of the county and is 
associated with the above-mentioned soils. 

Profile characteristics are similar to those of Berrien loamy fine 

sand, except that the surface 8 to 10 inches is fine sandy loam, The 
profile is medium to strongly acid to depths of 4 feet or more except 
in a few included areas in northern Jefferson Township. Here the 
surface and subsoil horizons are slightly acid. 
_ Use and management.—A large proportion of Berrien fine sandy loam 
is at present in forest or in low-grade pasture. The pasture includes 
predominantly broomesedge and various weeds, and a small proportion 
of bluegrass. The cultivated areas are cropped to corn, soybeans, 
wheat, and hay crops, and an occasional special crop such as berries 
and melons. Organic matter and plant nutrients are very low and 
the soil is croueD hy: especially in summer and early fall. It is not well 
adapted to field crops but is better adapted to melons, cucumbers, 
berries, and similar crops. 

Suitable rotations for this soil are given under management group 
4 in table 10. 
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Berrien loamy fine sand (0 to 3 percent slopes) (Bp).—This is a light- 
colored moderately well drained soil developed on loose acid sands. 
Tt occurs on nearly level to gently undulating relief, occasionally as 
low, stationary dunes a few feet above the associated dark-colored 
soils. There is very little surface runoff, and water moves through 
the profile very rapidly. It is mapped principally in the western and 
northwestern parts of the county in association with Plainfield, 
Dillon, and Newton soils, and like Berrien fine sandy loam is a member 
of the catena that includes these soils. Native vegetation included 
predominantly oaks. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown incoherent or loase 
ceri fine sand, very low in organic-matter content; medium to strongly 
acid, 

7 to 22 inches, light brownish-yellow to pale-yellow loose loamy fine sand or 
fine sand; strongly acid. 

22 inches +, mottled gray and yellow loose sand that extends to depths of 
4 to 20 feet or more; yellow color occasionally occurs as large blotches or 
pockets; an occasional thin seam of yellow slightly coherent sandy 
material, 

Use and management.—A large proportion of Berrien loamy fine 
sand isin forest. Areas under cultivation are cropped to corn, wheat, 
soybeans, and hay crops and some special crops such as berries and 
melons. The soil is very low in organic-matter content and plant 
nutrients. It is essential that all available organic matter be turned 
under and that heavy rates of fertilizer be used. This soil is droughty, 
especially during the summer and early fall, because of the loose and 
porous surface and subsoil material. Plant nutrients leach rather 
rapidly. Yields of corn and soybeans are low largely because of the 
lack of moisture during the growing season. The soil is probably 
better suited to such crops as melons, cucumbers, and berries than to 
field crops. Permanent pastures include principally broomsedge and 
various weeds and only a small proportion of Aiiegrase, Bluegrass 
is hard to maintain because of the low moisture-supplying capacity of 
the soil, and livestock tend to destroy it when the areas are pastured. 

Suitable rotations and other management practices are given under 
management group 4 in table 10. 


Bethel silt loam (0 to 2 percent slopes) (Bz).—This is light-colored 
soil developed on medium-textured highly calcareous Wisconsin 
glacial till. It is the poorly drained member of the soil catena that 
also includes the well-drained Miami, imperfectly drained Crosby, 
very poorly drained dark-colored Brookston, and the very poorly 
drained very dark-colored Kokomo soils. 

This soil occurs in small isolated areas associated with Crosby silt 
loam and Brookston silty clay loam. The relief is nearly level, and 
both internal and external drainage are very slow. A majority of 
the areas are at present artificially drained to permit cultivation, but 
some are in need of more adequate drainage. Native vegetation 
included a deciduous forest in which beech was prominent. 

Profile description in cultivated areas: 

0 to 7 inches, light-gray to gray friable granular silt loam; organic content 
low; small, brown or pale-yellow, hard iron concretions numerous on 
the surface and throughout the horizon; surface 2 to 3 inches dark gray 
in wooded areas; medium acid. 
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7 to 10 inches, light-gray to gray friable coarse granular heavy silt loam 
to light silty clay loam with a few light-yellow blotches or spots and 
numerous iron concretions; medium acid. 

10 to 16 inches, ‘gray, mottled and blotched with brown and pale yellow, 
gritty silty clay loam; numerous small brown iron concretions present 
as well as variable quantities of grit, pebbles, and small rock fragments; 
medium to strongly acid. 

16 to 36 inches, mettled gray, yellow, and brown heavy, plastic silty clay 
loam that breaks into blocky aggregates % to 1% inches in diameter; a 
tendency toward ill-defined columnar structure with a vertical axis 2 or 
3 times the length of the horizontal axis; rather impervious to moisture 
mayo and somewhat impervious co plant roots; medium to strongly 
acia, 

36 inches +, mottled gray, yellow, and brown loam calcareous glacial till 
composed of unassorted silt, clay, sand, and rock fragments. 

Variations in the profile characteristics of Bethel silt loam are in the 
texture and thickness of the various horizons and in the depth of calcar- 
eous till. The areas of this soil surrounded by or in close association 
with areas of Brookston silty clay loam have a somewhat darker 
colored surface soil than normal. 

Use and management.—Owing to the relatively low fertility and 
pee surface and internal drainage conditions, much of Bethel silt 
ioam has remained in timber. Cleared areas are either under cultiva- 
tion or are in bluegrass pasture, although some are idle in seasons of 
abnormally high moisture. Corn, wheat, and clover are the principal 
crops grown. Adequate artificial drainage is necessary on this soil 
to obtain good yields, although in some instances it is difficult because 
of the nearly level relief and the distance to outlets. The soil is 
deficient in organic matter as well as in most of the necessary plant 
nutrients. 

Any rotation system or management practice should include the 
plowing under of all organic matter available, and the liberal use of 
commercial fertilizer. This soil is not well adapted to oats, as plant- 
ing is often delayed in spring and the crop suffers from lack of moisture 
in summer because of the rapid drying out of the soil. It is necessary 
to lime the soil to obtain good stands of alfalfa and clover. These 
crops, however, are frequently severely damaged by winterkilling. 
Timothy is probably better suited than either clover or alfalfa. 

Suitable rotations and other management practices are given under 
management group 6 in table 10. 


Bronson fine sandy loam (0 to 2 percent slopes) (Br).—This light- 
colored soil was developed on highly calcareous glaciofluvial gravel 
and sand of Wisconsin Age. It is the moderately well drained member 
of the soil catena that also includes the well to somewhat excessively 
drained Fox, imperfectly drained Homer, very poorly drained dark- 
colored Westland, and very poorly drained very dark-colored Abington 
soils. It occurs on nearly level relief in areas of various size and 
shape, principally in the northwestern part of the county in close 
association with the above-mentioned soils and with Nyona soils. 
Natural drainage conditions in the upper part of the profile are good 
but are somewhat restricted in the lower part. Artificial drainage 
is not necessary except in a few areas. Drainage is easily accom- 
plished, where outlets are available, by lowering the general water 
table in the area. The movement of moisture through the soil is 
moderate to rapid. Erosion is not a problem except for slight wind 
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erosion on some areas. Native vegetation included oak and hickory 
and some maple and associated species. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown friable fine sandy loam, relatively low in organic- 
matter content; variable content of small rounded rock fragments and 
pebbles on the surface and in the horizon but never sufficient to interfere 
with cultivation; slightly to medium acid. 

7 to 18 inches, pale-yellow to light brownish-yellow fine sandy loam to loam; 
material is friable in place and breaks into small subangular blocky 
aggregates; medium acid. 

18 to 36 inches, mottled gray, yellow, and brown gravelly clay loam to sandy 
clay loam that breaks into irregularly sized and shaped pieces; slightly 
plastic when moist, slightly sticky when wet, and hard when dry; a 
considerable number of small rounded stones and an occasional boulder; 
medium to strongly acid in the upper part of the horizon and slightly 
acid in the lower part. 

36 inches +, gray and light-yellow highly calcareous stratified gravel with 
some sand. 

Variations are chiefly in the color, texture, and thickness of the 
horizons; depth to mottling; and depth to calcareous gravel. The 
depth to mottling varies from 15 to 26 inches, and the depth to 
calcareous gravel from 28 to 40 or more inches. The depth to mottling 
is greater than normal where Bronson fine sandy loam grades into 
Fox fine sandy loam, and less than normal where it grades into Homer 
soils. A few areas included in the northwestern part of the county 
have subsoil horizons that contain more sandy material and are lighter 
textured than normal. 

Use and management.—Bronson fine sandy loam is closely associated 
with Fox, Homer, Nyona, and other soils, and management practices 
and crops grown are affected by this association. The principal rota- 
tion includes corn, wheat, alfalfa, and soybeans and a somewhat 
smaller proportion of mixed hay, oats, vegetable crops, and minor 
field and hay crops. The content of organic matter and nitrogen in 
the surface soil is relatively low, and the turning under of all available 
organic matter and the use of commercial fertilizers are essential in 
order to maintain an increased productivity. 

Corn usually follows hay crops in the rotation, or it may be grown 
where small grains have failed. Soybeans usually follow corn or 
small grains. Oats are not so well adapted as wheat, and a much 
smaller acreage of this crop is grown than wheat. Some farmers use 
rather heavy applications of commercial fertilizer with small grains so 
that there will be enough plant nutrients for hay crops, which are 
sown. with small grains in spring. 

Alfalfa is the principal hay crop, although a mixture of alfalfa, 
clover, timothy, alsike, and in some instances bromegrass, is in rather 
wide use. Alfalfa is better adapted than the other hay crops because 
of its ability to withstand the somewhat droughty conditions prevailing 
late in spring and early in fall. A few areas are in permanent blue- 
grass pasture of fair quality. Permanent pastures can be improved 
materially by the use of sufficient lime and phosphate fertilizer and by 
weed control. Only a small total acreage is in forest. 

Suitable rotations and other management practices are given under 
management subgroup 2B in table 10. 


Brookston loam (0 to 2 percent slopes) (Bc).—This soil was devel- 
oped on highly calcareous Wisconsin glacial till. It is the very pony 
drained dark-colored member of the soil catena that also includes the 
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well-drained Miami, imperfectly drained Crosby, poorly drained 
Bethel, and very poorly drained very dark-colored Kokomo soils. 

Brookston loam is mapped in every township north of the Wabash 
River and is rather extensive in the north-central part of the county. 
It occurs in slight depressional areas and in some cases in rather 
extensive flats. It is closely associated with Crosby and Conover 
loams and fine sandy loams and in some instances with Kokomo loam. 
Both internal and external natural drainage are very poor, but the 
greater part of the areas have been artificially drained to permit 
cropping. Some of the more extensive areas, however, are in need 
of more adequate drainage. The natural vegetation consisted of 
water-tolerant bec chiens red maple, elm, and ash—and marsh 
grasses. 

Profile characteristics in cultivated areas: 

0 to 7 inches, dark-gray to very dark brownish-gray loam, relatively high in 
organic matter; neutral to slightly acid. 

7 to 15 inches, dark-gray sandy clay loam to clay loam withsome faint light- 
yellow or rust-brown mottling in the lower part of the horizon; organic 
content relatively high; breaks into irregular-sized angular pieces easily 
broken down when moist but hard when dry; permeable to moisture and 
to plant roots; neutral. 

15 to 50 inches, mottled gray, yellow, and brown plastic and gritty clay loam 
to sandy clay loam that contains an occasional boulder and rock frag- 
ments of various size and shape; breaks into large angular pieces that 
are hard when dry; neutral. 

50 inches +, mottled gray, yellow, and brown light loam calcareous 
glacial till composed of unassorted silt, clay, sand, and rock fragments. 

Variations in the profile characteristics of Brookston loam are in the 
texture and thickness of the different horizons and the depth to cal- 
careous till. The shallower depressions and that part of the larger 
areas bordering the associated light-colored soils have sandy loam to 
light loam surface textures. Some areas have a few inches of local 
wash from the surrounding areas on the surface. 

Use and management.—The use and management practices, includ- 
ing the rotation system, on this soil are very similar to those on the 
associated light-colored soils, except where Brookston loam forms a 
large part of a field unit. Owing to the irregular shape of many of 
the areas and the close association with the light-colored soils, it is 
usually impractical to handle this soil in a different way from the 
associated soil. The rotation in common use includes corn, wheat 
or oats, and hay crops; or corn, soybeans, wheat or oats, and hay 
crops. Where a field unit is composed largely of Brookston loam, 
corn may be grown for 2 or more consecutive years. 

Hay crops include a mixture of clover, alfalfa, timothy, alsike, and 
in some instances bromegrass, or clover or alfalfa grown alone. Good 
stands of clover and alfalfa, as well as the other above-mentioned hay 
crops, can be obtained without the use of lime. It is necessary, 
however, that adequate artificial drainage be installed. Clover 
grown alone has been replaced by mixed hay or by alfalfa in recent 
years. Some damage occurs to hay crops from drowning out and 
from heaving. 

Brookston loam is well adapted to vegetables, especially tomatoes 
and sweet corn. 

A small part of this soil is in permanent bluegrass pasture, and 
small isolated areas are in forest. 

Suitable rotations and other management practices are given under 
management group 7 in table 10. 
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Brookston silty clay loam (0 to 2 percent slopes) (BH).—This soil 
occurs on broad upland flats or slight depressions in the areas of 
Wisconsin glacial till. It is the very poorly drained dark-colored 
member of the soil catena that also includes the well-drained Miami; 
imperfectly drained Crosby; poorly drained Bethel; and very poorly 
drained, very dark-colored Kokomo. soils. It is also the very poy 
drained member of the catena that includes the well-drained Russell; 
imperfectly drained Fincastle; poorly drained Delmar; and very 
poorly drained, very dark-colored Kokomo soils. 

Brookston silty clay loam is most extensively mapped in the upland 
areas south of the Wabash River. Here it occurs as rather extensive 
flats or slightly depressed areas, closely associated with Fincastle 
and Crosby soils. It also occurs less extensively in the upland areas 
between the Wabash and the Eel Rivers, and north of these rivers 
in the areas of glacial till that are derived from medium-textured 
drift. Both external and internal drainage are naturally poor, but 
most areas have been artificially drained to permit cropping. The 
native vegetation consisted of water-tolerant trees—chiefly red 
maple, elm, and ash—and marsh grasses. 

Profile characteristics in cultivated areas: 

0 to 7 inches, very dark-gray to very dark brownish-gray silty clay loam, 
relatively high in organic-matter content; neutral to slightly acid. 

7 to 14 inches, dark-gray silty clay loam to clay loam with some faint light- 
yellow or brown mottlings in the lower part of the horizon; organic- 
matter content is relatively high; breaks out into medium to coarse 
blocky aggregates that can be easily broken down when moist but are 
hard sien dry; roots have no difficulty in penetrating this horizon; 
neutral. 

14 to 48 inches, mottled gray, yellow, and brown plastic gritty clay loam to 
clay, containing an occasional boulder and various-sized rock fragments; 
breaks into large angular pieces that are hard when dry; neutral. 

48 inches +, mottled gray, yellow, and brown clay loam to loam calcareous 
glacial till composed of unassorted silt, clay, sand and rock frag- 
ments; this represents the parent soil material. 


Variations in profile characteristics occur in the texture and thickness 
of the various horizons and in the depth to calcareous till. Surface 
textures in the shallower depressions and in that part of the larger 
areas bordering the associated light-colored soils are silt loam to 
heavy silt loam. On the surface of some areas there are a few inches 
of local wash from surrounding soils. Areas of Brookston silty clay 
loam associated with Fincastle and Russell soils have slightly acid 
surface soils that are somewhat lighter textured and contain less 
organic matter than the areas associated with Miami and Crosby 
soils. The depth to calcareous till is usually greater in areas asso- 
ciated with the Russell soils. 

Use and management.—It is estimated that over 95 percent of 
Brookston silty clay loam is cleared of forest and is either under 
cultivation or is permanent bluegrass pasture. 

Management practices and rotations are essentially the same as 
those on the light-colored soils but yields of crops are generally higher. 
The rotation in common use is one that includes corn, wheat or oats, 
and hay. 

Another common rotation includes corn, soybeans, wheat or oats, 
and 1 or more years of alfalfa. The fertilizer or plant-nutrient re- 
quirements for most crops grown on this soil are somewhat different 
from the requirements on the light-colored associated soils. It is, 
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however, very difficult to treat areas of Brookston silty clay loam 
differently unless they make up a large portion of a field unit. 

Corn usually follows hay crops or vegetables in the rotation system. 
Where this soil comprises « large portion of a field unit, corn is often 
grown for 2 or more consecutive years. Yields of 70 or more bushels 
an acre are common under good management practices and favorable 
weather conditions. 

Yields of oats depend largely on weather conditions during the 
growing season. Some loss results from lodging because of the high 
nitrogen and organic-matter content of the soil. Use of newer stiff- 
strawed varieties may reduce this loss. 

Brookston silty clay loam is very well adapted to soybeans. They 
are grown both for grain and hay, but the recent increase in soybean 
acreage has been largely for grain. Experiments have shown that 
indirect fertilization of soybeans increases yields. This is accom- 
plished by applying large quantities of fertilizer with small grains, 
corn, or other crops that precede soybeans in the rotation. 

Excellent stands of alfalfa and clover can be obtained without the 
use of lime, and yields are usually high. There is, however, some 
damage to alfalfa and clover from winterkilling. Many farmers grow 
rae of alfalfa, clover, and timothy rather than alfalfa or clover 
alone. 

This soil is well suited to such special crops as sweet corn and 
tomatoes. These crops are usually fertilized rather heavily, especially 
tomatoes, and yields average 3% to 5 tons of sweet corn and 8 to 12 
tons of tomatoes an acre. 

Suitable management practices are given under management group 
7 of table 10. 

Carlisle muck (0 to 2 percent slopes) (Ca).—This is a very poorly 
drained organic soil developed on mixed woody and grass or sedge peat 
materials. It occupies depressional areas and Tow, broad flats, 
amend in the northern part of the county. A considerable part 

as been artificially drained to permit cultivation, but many areas are 
too wet for crop production at present. 

Profile description in cultivated areas: 

0to7 mene very dark brownish-gray to black fine granular muck; slightly 
acid, 

7 to 20 inches, very dark-gray to black coarse granular and somewhat 
fibrous muck; slightly acid. 

20 inches +, yellow and brown fibrous or macerated peaty and mucky 
material containing numerous partially decomposed remains of reeds, 
leaves, sedges, trees, and other plant life. 

Variations are in the color and thickness of the different horizons. The 
thickness of the last horizon is quite variable—3 to more than 20 feet— 
and is underlain by sand, clay, or glacial till. Included are a few 
small areas in Jefferson Township that are underlain by gray calcareous 
marl at depths of 15 to 30 inches. These areas would have been 
separated on the map as Edwards muck if they had been of sufficient 
extent. 

Use and management.—The drained areas are well adapted to field 
corn, sweet corn, potatoes, and other vegetables but are not well 
adapted to small grains. The principal crops are corn and vegetables, 
although a rotation of corn, soybeans, wheat or oats, and hay crops is 
practiced on some areas. The organic-matter and nitrogen content 
is high; but the supply of phosphate and potash is play low, and 
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fertilizers high in these two elements should be used on this soil. 
Small grains and hay crops are occasionally drowned out. Small 
grains lodge because of the high content of organic matter and nitrogen, 
although the newer oat varieties with stiffer straw may be successful. 
Excellent stands of bluegrass are obtained on both the drained and 
iedremed areas. A few of the more poorly drained areas are in 
orest. 

The rotation on the included Edwards muck consists of corn, wheat, 
and hay; yields are about equal to those obtained on Carlisle muck 
except in those areas where the marl occurs at shallower depths. 
Here yields are somewhat lower. 

Suitable rotations and other management practices for Carlisle 
muck are given under management group 10 in table 10. 


Carlisle silty muck (0 to 2 percent slopes) (Cs).—This separation 
differs from Carlisle muck in the high content of silty mineral material 
in the surface 8 to 15 inches. Natural drainage is very poor, but a 
ie part of this soil is artificially drained to permit cultivation. The 
soil occurs in depressions or depressed flats, both on upland and terrace 
positions, usually closely associated with Carlisle muck. Native veg- 
etation included reeds, sedges, and water-loving trees. Carlisle silty 
muck is mapped in small scattered areas, principally north of the 
Wabash River. ; 

Profile characteristics in cultivated areas: 

0 to 7 inches, very dark brownish-gray to nearly black granular silty muck 
containing a high percentage of mineral material that is well mixed with 
the organic matter; slightly acid. 

7 to 12 inches, nearly black silty muck containing a somewhat lower percent- 
age of mineral material than the above layer; slightly compact in place 
but breaks out into coarse soft granules; slightly acid. 

12 to 18 inches, dark-brown to nearly black granular muck containing a small 
quantity of mineral material; slightly acid. 

18 inches +, yellow and brown fibrous or macerated peaty and mucky ma- 
terial containing numerous partially decomposed remains of reeds, leaves, 
sedges, and other plant life; underlain at depths of 3 to 20 feet or more by 
sand, clay, or glacial till. 


Variations are in color and thickness of the horizons and the content 
of mineral material in the first two horizons. The total thickness of 
the layers high in mineral material is 8 to 15 inches, and the thickness 
of the mucky and peaty material is 3 to more than 20 feet. 

Use and management.—The drained areas, especially the smaller 
ones, are farmed in conjunction with Carlisle muck and other asso- 
ciated soils. Carlisle silty muck is well adapted to field corn, sweet 
corn, potatoes, and soybeans but is not so well adapted to small grains, 
although the new stiff-straw oat varieties may prove successful. 

The principal crops are corn and vegetables; some areas are cropped. 
to a rotation of corn, soybeans, oats, and hay crops. The soil is rela- 
tively high in organic matter and nitrogen. The supplies of phosphate 
and potash are low, however, and heavy applications of these elements 
are necessary for good corn yields. Soybeans are well adapted. Feall- 
sown small grains are occasionally damaged by excessive moisture in 
winter and spring, and small grains tend to lodge because of the high 
nitrogen content. Excellent stands of bluegrass are obtained on both 
the drained and undrained areas, although the livestock carrying 
capacity could be increased by mowing to remove the weeds. 

elected suitable management practices are given under manage- 
ment group 10 in table 10. 
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Coloma fine sand (8 to 15 percent slopes) (CE).—This excessivel 
drained soil occurs in small isolated areas. It is associated with Col- 
oma loamy fine sand and Metea and Miami soils on undulating to 
rolling relief, usually as a slight elevation above the associated soils. 
Runoff is very slow, and internal drainage is very rapid because of the 
loose porous nature of the surface soil and subsoil. It occurs prin- 
cipally in the northeastern part of the county. The native vegetation 
consisted chiefly of black and white oaks. 

Profile characteristics in cultivated areas: 

0 to 8 inches, yellowish-brown to grayish-brown loose, single-grained fine sand; 
organic content very low; slightly to medium acid. 

8 to 36 inches +, light brownish-yellow or yellowish-brown loose fine or me- 
dium sand; medium acid; extends to depths of 5 to 20 feet or more and 
underlain by medium- to light-textured calcareous glacial till. 

Variations in the profile characteristics of Coloma fine sand are in the 
depth to the underlying glacial till. 

Use and management.—Only a small area of this soil is mapped. 
Since it occurs in small tracts closely associated with Coloma loamy 
fine sand and Miami and Metea soils, cultivated areas are cropped like 
the associated soils. The principal crops are corn, wheat, and alfalfa 
and timothy hay. Crop yields are considerably below those obtained 
on Coloma loamy fine sand. The greater part of this soil is in low- 

ade pasture or forest. The latter use is probably most suitable. 

ood pastures are difficult to maintain, as they commonly burn out 
in the hot summer months. 

Suitable crops and rotations are given under management group 3 
in table 10. 


_ Coloma loamy fine sand (3 to 15 percent slopes) (Cr).—This exces- 
sively drained soil is developed largely on loose sandy material. It is 
associated with Miami, Metea, and other soils and occurs mostly on a 
somewhat higher relief than the surrounding areas, occasionally in 
dunelike areas. The larger and more extensive tracts are in the north- 
eastern part of the county. Owing to its porous nature, the material 
is very droughty. Wind erosion is frequently severe on the more 
rolling areas where a cover crop is not maintained. Here blowouts 
are frequent. The native vegetation consisted chiefly of black and 
white oaks. 

Profile characteristics in cultivated areas: 

0 to 8 inches, yellowish-brown to grayish,brown loamy fine sand that contains 
enough silt to give the material a very slight degree of coherence when 
moist; organic content low and usually only sufficient to stain the material 
slightly; slightly to medium acid. 

8 to 36 inches, light brownish-yellow or yellowish-brown loamy fine sand with 
horizontal bands of yellow; medium acid. 

36 to 50 inches +, light brownish-yellow or pale-yellow loose fine or medium 
sand; slight mottlings or blotchings of gray may occur in the lower part 
of this horizon. 

Variations in the profile characteristics of Coloma loamy fine sand are 
in the color of the lower subsoil and in the thickness of the sandy 
material. Medium- to light-textured glacial till, composed of un- 
assorted silt, clay, and rock fragments, occurs at depths of 5 to 20 feet 
or more. 

_ Use and management.—This soil often occurs in areas of irregular 
size and shape and is often used for corn, wheat, and other crops. 
Except on the larger areas, the rotation is usually similar to that on 
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the associated Miami and Metea soils. This consists of corn, wheat 
or oats, and hay crops that usually include alfalfa and timothy with 
some clover. 

Yields of corn are materially reduced in seasons of restrictive mois- 
ture conditions. Heavy fertilization with nitrogen, phosphorous, and 
potash is needed. Wheat is not well adapted and yields are low. 
Injury to wheat, as well as to other small grains, by blowing and 
shifting of the sandy surface is sometimes severe. Oats are not well 
adapted to this soil because of its droughtiness. Some oats are grown, 
however, but yields are usually low. Rye is probably better adapted 
than either wheat or oats but is grown only to a limited extent. Al- 
falfa produces fair yields after the soil has been limed sufficiently to 
bring the pH to 6.0 or higher. This crop tends to hold the surface 
soil in place and helps to prevent wind erosion. Blowouts, or areas 
where the wind has scooped out the surface and part of the subsoil, 
occur occasionally, and severe damage to young alfalfa plants may 
result. Clovers are not well adapted, and good stands are difficult to 
obtain. 

The more rolling and steeper areas are probably better adapted to 
forests than to cultivated crops. Sizable tracts that occur on the 
steeper sloping areas have not been cleared of timber. A considerable 
portion of Coloma loamy fine sand is in permanent pasture, but the 
quality is only fair to poor. Good bluegrass pastures are difficult to 
maintain because of the droughtiness of this soil. 

Suitable rotations and other management practices are given under 
management group 3 in table 10.‘ 


Conover fine sandy loam (0 to 2 percent slopes) (Ce).—This is 
imperfectly drained moderately dark-colored soil, developed on light- 
textured highly calcareous Wisconsin glacial till. It is closely associ- 
ated with Crosby fine sandy loam and Brookston loam, principally 
in Boone Township. The organic-matter content of the surface soil 
is higher than in Crosby fine sandy loam but is somewhat lower than 
in the Brookston soils. Practically all areas are artificially drained 
to permit cultivation. Surface runoff is slow, and the movement of 
both water and air through the soil is moderate, provided drainage 
is adequate. The soil occurs on nearly level relief, usually with a 
gradient of less than 2 percent. The native vegetation consisted 
chiefly of sugar maple and elm and a smaller number of ash, sycamore, 
and white and black oaks. ; 

Profile characteristics in cultivated areas: 

0 to 7 inches, dark brownish-gray very friable fine sandy loam, relatively 
meh in organic matter; slightly acid, although a few areas are medium 
acid. 

7 to 11 inches, dark brownish-gray heavy fine sandy loam to sandy loam 
that is somewhat lower in organic-matter content than the above horizon; 
slightly to medium acid. 

11 to 34 inches, mottled gray, yellow, and brown clay loam to light clay loam; 
breaks into subangular blocky aggregates from about % to % inch in 
diameter in the upper part of the horizon and from about 4 to 1% inches 
in the lower part; permeable to moisture movements and to plant roots; 
slightly to medium acid in the upper part of the horizon and slightly 
acid to neutral in the lower part. 

34 inches +, gray and yellow light-textured highly calcareous glacial till 
composed of unassorted silt, clay, sand, and rock fragments. 
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The variations in profile characteristics are in the organic content of 
the surface horizon and in texture and thickness of the various hori- 
zons. The depth to calcareous till varies from 24 to 40 or more 
inches. Where this soil grades into Crosby fine sandy loam, the sur- 
face color is somewhat lighter and the organic content lower than 
normal. 

Use and management.—Crop rotations and treatments on this soil 
are similar to those in use on the closely associated Brookston loam 
and Crosby fine sandy loam. The common rotation includes corn, 
soybeans, wheat or oats, and hay crops. It is somewhat less well 
adapted to corn and soybeans than Conover loam because of the some- 
what droughty nature of its surface soil and upper subsoil. Small 
grains are very well adapted, and where drainage is adequate and 
proper quantities of fertilizer are used, the yields are good. Most 
areas need small quantities of lime for the success of clover and alfalfa. 
These crops produce fairly good yields, although alfalfa is probably 
better adapted than clover. 

a rotations are given under management subgroup 5B in 
table 10. 


Conover loam (0 to 2 percent slopes) (Cu).—This is an imperfectly 
drained moderately dark colored soil developed on highly calcareous 
Wisconsin glacial till. It is closely associated with Crosby loam and 
fine sandy loam and with Brookston loam. The organic-matter 
content of the surface soil is higher than in the Crosby soils but is 
somewhat lower than in the Brookston soils. It occurs chiefly in 
Boone, Harrison, and Bethlehem Townships. Runoff and movement 
of water through the soil profile are slow, but most areas are artificially 
drained to permit cultivation. The soil is mapped in a position 
intermediate between Miami and Brookston sails or in a position 
comparable to that of Crosby soils. The areas are often irregular in 
size and shape. The relief is nearly level, usually with a gradient of 2 
percent or less. Natural vegetation consisted chiefly of sugar maple 
and elm and a smaller number of ash, sycamore, and white and black 
oaks. 

Profile characteristics in cultivated areas: 

0 to 7 inches, dark brownish-gray friable loam, relatively high in organic 
matter; usually slightly acid, although a few areas are mediuin pela. 

7 to 11 inches, dark brownish-gray heavy loam to light silt loam that is some- 
what lower in organic-matter content than the above horizon; coarse 
granular structure; slightly to medium acid, 

11 to 32 inches, mottled gray, yellow, and brown silty clay loam to clay loam; 
breaks into subangular blocky aggregates from % to % inches in diameter 
in the Hpper part of the horizon and from }% to 1% inches in the lower 
part; slightly impermeable to moisture movements and to plant roots; 
slightly to medium acid in the upper part of the horizon and slightly 
acid to neutral in the lower part. 

32 inches +, gray and yellow loam highly calcareous glacial till composed of 
unassorted silt, clay, sand, and rock fragments. 

Variations in the profile characteristics of Conover loam are in the 
texture and thickness of the various horizons, the content of organic 
matter in the surface horizon, and the depth to calcareous till. The 
depth to till is 24 to 42 inches. 

Use and management.—The crop rotation on Conover loam is similar 
to that on the associated soils. This includes corn, wheat or oats, and 
hay crops; or corn, soybeans, wheat or oats, and hay crops. Where 
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field units are composed largely of Conover loam, the rotation may be 
altered to include corn for 2 or more consecutive years. 

This soil is well adapted to corn; but because of the close association 
with Crosby and other soils, it is impractical to alter the rotation to 
include more corn except where field units are composed largely of 
Conover loam or a combination of Conover and Brookston soils. 

Wheat is well adapted to this soil if artificial drainage is adequate. 
Wheat, as well as other fall-sown small grains, is occasionally damaged 
by heaving and by excessive moisture. There is some damage to oats 
from lodging of the grain because of the relatively high organic-matter 
content of this soil. Soybeans are well adapted, and good yields are 
obtained under good management practices. 

Suitable hay crops include a mixture of clover, alfalfa, timothy, 
alsike, and bromegrass, or clover or alfalfa grown alone. Mixed hay 
and alfalfa have replaced clover to a large extent. Hay crops are 
occasionally damaged by heaving and by excessive moisture, but good 
yields are ablated where artificial drainage is adequate. 

This soil produces excellent stands of "blucerias but it is usually 
too valuable for cropland to remain in pasture. A few small scattered 
areas remain in timber. 

For suitable rotations and other management practices see manage- 
ment subgroup 5A in table 10. 


Crosby fine sandy loam (0 to 2 percent slopes) (Ck).—This light- 
colored soil was developed on light loam highly calcareous Wis- 
consin glacial till. It is an impertactly drained member of the soil 
catene, that also includes the well-drained Miami, poorly drained 
Bethel, very poorly drained dark-colored Brookston, and very poorly 
drained very dark-colored Kokomo soils. 

Crosby fine sandy loam occurs in every township in the count 
north of the Wabash and the Eel Rivers; the larger areas occur forth 
and east of Metea and in the northwestern part of the county. It is 
closely associated with Conover and Miami fine sandy loams and 
Brookston loam. Runoff and the rate of movement of water through 
the soil profile are slow. Most of the soil, however, has been artifi- 
cially drained to permit cultivation. Native vegetation consisted 
chiefly of sugar maple, and beech and a smaller number of elm, ash, 
and white and black oaks. 

Profile characteristics in cultivated areas: 


0 to 7 inches, light brownish-gray to brownish-gray fine sandy loam relatively 
low in organic-matter content; slightly to medium acid. 

7 to 10 inches, brownish-gray fine sandy loam to loam; medium acid. 

10 to 36 inches, mottled gray, yellow, and brown sandy clay loam; breaks 
into subangular blocky aggregates from ¥% to 1% inches in diameter that 
can be easily crushed when moist but are hard when dry; medium acid. 

36 inches+, gray and yellow light loam highly calcareous glacial till composed 
of unassorted silt, clay, sand, and rock fragments. 


Variations in the profile characteristics are in the texture and thickness 
of the various horizons and in the depth to calcareous till. The depth 
to carbonates is 30 to 42 inches. The surface color is darker and the 
organic content higher than normal where Crosby fine sandy loam 
grades into Conover fine sandy loam or Brookston soils. 

Use and management —The same rotation and management prac- 
tices are used on Crosby fine sandy loam as on the associated soils. 
Rotations include corn, wheat or oats, and hay crops; or corn, soy- 
beans, wheat or oats, and hay crops. They are occasionally varied 
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to include rye and other field crops and an occasional vegetable crop. 
This soil is materially low in organic-matter content, and it is necessary 
that all available organic matter be plowed under to improve tilth as 
well as to increase the nitrogen content. Adequate artificial drainage 
is a prerequisite to successful cropping. Oats are not so well adapted 
to this soil as to the heavier textured Crosby soils, although a con- 
siderable acreage is grown each year. 

Hay crops include a mixture of clover, alfalfa, timothy, alsike 
clover, and in some instances bromegrass, or clover or alfalfa grown 
alone. To grow alfalfa successfully, it is necessary to apply sufficient 
lime to raise the pH to 6.0 or higher. Alfalfa is better adapted than 
clover, and clover grown alone has been replaced largely by alfalfa or 
mixed hay. Hay crops are occasionally injured by excessive moisture 
or by heaving. Average acre yields of hay crops are alfalfa, 1.5 tons, 
and mixed hay, 1.5 tons. 

A considerable part of this soil is in relatively small fields of perma- 
nent pasture which consist mainly of bluegrass. Pastures can be 
materially improved by the use of sufficient lime and commercial 
fertilizer and by proper grazing. A small part is in forest. 

Suitable rotations and other management practices are given under 
management subgroup 5B in table 10. 


Crosby loam (0 to 2 percent slopes) (Cu).—This is a light-colored 
soil developed on medium-textured, highly calcareous Wisconsia 
glacial till. It is an imperfectly drained member of the soil catena 
that also includes the well-drained Miami, poorly drained Bethel, 
very poorly drained dark-colored Brookston, and the very poorly 
drained very dark-colored Kokomo soils. 

The soil 1s aaeped northwest of eon northeast of Metea, 
and in other small areas north of the Wabash and the Eel Rivers. It 
is usually associated with Miami loam and Brookston silty clay loam. 
The relief is nearly level. Most areas are artificially drained to permit 
cultivation. Native vegetation consisted chiefly of sugar maple and 
beech, and a smaller number of elm, ash, and white and black oaks. 

Profile characteristics in cultivated areas: 

0 to 7 inches, light brownish-gray to brownish-gray friable medium granular 
loam, relatively low in organic-matter content; slightly to medium acid. 

7 to 10 inches, brownish-gray friable heavy loam to silt loam that has coarse 
granular structure; medium acid. 

10 to 15 inches, mottled gray, yellow, and brown silty clay loam that breaks 
into subangular blocky aggregates % to % inch in diameter; horizon 
permeable to moisture movements and to plant roots; medium acid. 

15 to 30 inches, mottled gray, yellow, and brown silty clay loam; breaks into 
well-developed subangular blocky Sooners % to 1% inches in diameter 
that are easily crushed when moist but hard when dry; somewhat im- 
pervious to moisture and to plant roots; rock fragments as well as sand 
and gravel in varying quantities and an occasional large boulder; medium 
acid in the upper part and slightly acid in the lower few inches. 

30 inches+, mottled gray, yellow, and brown loam to clay loam calcareous 
till composed of unassorted silt, clay, sand, and rock fragments. 


Variations in the profile characteristics of Crosby loam are in the 
texture and thickness of the various horizons and in the depth to 
calcareous till. The depth to calcareous till varies from 24 to 40 inches. 
The areas of Crosby loam that are closely associated with areas of 
Conover loam and of Brookston soils may have a somewhat darker 
surface soil that is somewhat higher in organic-matter content than 
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normal. The boundaries between these soils may be arbitrari'y drawn 
in some instances. 

Use and management.—The greater part of Crosby loam is under 
cultivation to the general farm crops of the area. Special treatment 
is impracticable on this soil except where it forms a greater part of 
the field unit, since it occurs in areas of irregular size and shape, closely 
associated with Miami and Conover loams and Brookston soils. The 
common rotations are corn, wheat or oats, and hay crops; or corn, 
soybeans, wheat or oats, and hay crops. These rotations may be 
varied to include rye and other minor field crops and vegetable crops. 

Provision for additional nitrogen, phosphorus, and potash must be 
made if high yields of corn are to be obtained. Good management 
includes the plowing under of all available manure, including green 
manure, and the use of sufficient lime to raise the pH to 6.0 or higher 
and of sufficient commercial fertilizer to meet the plant-nutrient 
requirements of the crop. 

Wheat, as well as other fall-sown small grains, is occasionally dam- 
aged by heaving in winter and early spring, and the damage from ex- 
cessive moisture is occasionally severe on areas where artificial drain- 
age is inadequate. Soybeans are increasing in importance and are 
grown both for seed and for hay. Most of the increased acreage, 
however, has been largely for seed. 

Hay crops consist of clover or alfalfa grown alone, or & mixture that 
includes these and timothy, alsike clover, and occasionally brome- 

ass. Clover grown alone has been largely replaced by a mixed seed- 
ing and by alfalfa grown alone. Hay crops are occasionally damaged 
by excessive moisture and by heaving of plants. 

A small part of this soil is used for bluegrass pasture and good 
stands can be obtained. The permanent pastures can be consider- 
ably improved by the use of sufficient lime and commercial fertilizer. 
A few small areas are in forest. 

Suitable rotations and other management practices are given under 
management subgroup 5A in table 10. 


Crosby silt loam (0 to 2 percent slopes) (Cm).—This is light-colored 
soil developed on medium-textured highly calcareous Wisconsin till. 
It is an imperfectly drained member of the soil catena that also 
includes the well-drained Miami, poorly drained Bethel, very poorly 
drained dark-colored Brookston, and the very poorly drained very 
dark-colored Kokomo soils. 

Crosby silt loam is associated with Miami silt loam and Brookston 
silty clay loam. The relief is nearly level. Most areas are artificially 
drained to permit cultivation. Surface runoff and internal drainage 
are slow. Native vegetation consisted chiefly of sugar maple and 
beech, and a smaller number of elm, ash, and white and black oak. 

Profile description in cultivated arcas: 

0 to 7 inches, light brownish-gray to brownish-gray friable silt loam con- 
taining varying quantities of grit and small pebbles; composed of firm 
but not hard medium-sized erumbs that can be crushed easily when 
moist; organic-matter content variable but usually low (in undisturbed 
wooded areas the surface 2 to 3 inches is dark brownish-gray, relatively 


high in organic matter); slightly to medium acid. 
7 to 10 inches, light brownish-gray friable silt loam that breaks into coarse 
granular aggregates; medium acid. 
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10 to 15 inches, mottled gray, yellow, and brown heavy silt loam to silty 
rad loam; breake into small subangular blocky aggregates from \ to % 
inch in diameter that are easily broken down into coarse granules when 

big numerous pebbles and an occasional boulder present; medium 
acid. 

15 to 30 inches, mottled gray, yellow, and brown gritty silty clay loam; 
breaks into subangular blocky aggregates from iio 1% inches in diam- 
eter; somewhat impervious to moisture movement; medium acid. 

30 inches +, mottled gray, yellow, and brown loam to clay loam calcareous 
till composed of unassorted silt, clay, sand, and rock fragments; this 
represents the parent soil material. 

Variations in the profile characteristics of Crosby silt loam are in the 
texture and thickness of the various horizons and the depth to cal- 
careous till. Where Crosby silt loam grades into areas of Brookston 
silty clay loam, the surface soil is usually somewhat darker colored 
and is slightly heavier textured. Where it grades into Miami silt loam 
the surface soil approaches grayish-brown in color, and drainage con- 
ditions are somewhat better than normal. The reaction of the sur- 
face soil and subsoil in a few areas is only slightly acid. 

Use and management.—The greater proportion of Crosby silt loam 
is under cultivation or is in bluegrass pasture. Since it is closel, 
associated with Miami and Brookston soils and often occurs in amall 
irregular-shaped areas, it is usually farmed about the same as the 
associated soils. The common rotation includes corn, wheat or oats, 
and hay. A rotation of corn, soybeans, wheat or oats, and hay is also 
in common use. 

Hay crops include a mixture of clover, alfalfa, timothy, alsike clover, 
and bromegrass, or clover or alfalfa grown alone. Adequate artificial 
drainage, lime, and commercial fertilizer are necessary for the success 
of clover and alfalfa. Good stands of bluegrass pasture are main- 
tained on this soil, and they can be improved by the use of sufficient 

uantities of lime and commercial fertilizer, especially phosphate. 
nly small scattered areas are in forest. 

Suitable orop rotations and other management practices are given 
under management subgroup 5A in table 10. 


Delmar silt loam (0 to 2 percent slopes) (Ds).—This is a light- 
colored soil developed on a relatively thin covering (12 to 36 inches) 
of silt (probably loess) over highly caleareous medium-textured 
glacial till of Wisconsin age. It is a poorly drained member of 
the soil catena that also includes the well-drained Russell, imperfectly 
drained Fincastle, very poorly drained dark-colored Brookston, and 
very poorly drained very dark-colored Kokomo soils. Delmar silt 
loam occurs in close association with these soils. The relief is nearly 
level. Native vegetation included sugar maple, beech, elm, ash, and 
white and black oaks. 

Profile description in cultivated areas: 

0 to 7 inches, light-gray to gray friable smooth silt loam, low in organic-matter 
content; a few small, hard, rounded, brown or black iron concretions 
on the surface and throughout the horizon; medium to strongly acid. 

7 to 10 inches, light-gray to gray smooth friable silt loam with a few pale- 
yellow blotches and numerous iron concretions; breaks into weak platy 
or coarse granular aggregates; medium to strongly acid. 

10 to 15 inches, light-gray smooth silty clay loam mottled and blotched with 
pale yellow and yellowish brown; breaks into fine subangular blocky 
aggregates that are easily crushed when moist; medium to strongly acid. 
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15 to 36 inches, light-gray, mottled with yellow and brown, silty clay loam; 
breaks into coarse to very coarse subangular blocky aggregates that are 
firm when moist and hard when dry; upper part of layer usually smooth; 
content of grit and partially weathered rock fragments increases with 
depth; strongly to medium acid. 

86 to 48 inches, mottled gray, yellow, and brown silty clay loam that is 
somewhat more friable than material in above horizon; content of peb- 
bles and rock fragments variable but usually considerable; the struc- 
tural aggregates range from coarse to very coarse subangular blocky, and 
are firm when moist and hard when dry; strongly acid above, grading 
to slightly acid in the lower 2 or 3 inches. 

48 inches +, gray and pale-yellow highly calcareous clay loam to silt loam 
glacial till composed of unassorted silt, clay, sand, and rock fragments. 


Delmar silt loam varies from the above description in the thickness, 
color, and texture of the various layers and in the depth to calcareous 
till, The silty surface and upper subsoil layers are wind-deposited 
material. The thickness of this material is not uniform, hence the 
variability of the texture of the surface and upper subsoil. Where 
Delmar silt loam grades into Brookston soils, the color of the surface 
soil is darker and the organic-matter content is higher than normal; 
where it grades into Fincastle soils, the color of the surface soil is 
light brownish-gray and drainage conditions are somewhat better than 
normal, The depth to calcareous till varies considerably from 36 to 
75 inches or more. 

Use and management.— Delmar silt loam is relatively low in natural 
fertility. Artificial drainage is necessary for successful crops. It is 
essential that all available organic matter, including barnyard manure 
and green manure crops, be turned under, and that liberal quantities 
of commercial fertilizer and sufficient lime be used in order to maintain 
and increase productivity of this soil. It is not well adapted to oats, 
as planting is often delayed in spring, and the crop suffers from lack 
of moisture insummer. Good stands of clover and alfalfa are difficult 
to obtain without additions of lime, and there is considerable injury 
to these crops from drowning out and heaving. 

The principal crop rotation includes corn, oats or wheat, soybeans, 
and hay crops, usually a legume-grass mixture. A part of this soil is 
in permanent bluegrass pasture. The pasture could be improved by 
use of lime and fertilizer and by controlling weeds, 

Suitable crop rotations and other suggestions on soil management 
are given under management group 6 in table 10. 


Delmar-Bethel silt loams (0 to 2 percent slopes) (Da).—This com- 
plex includes two poorly drained light-colored soils—Delmar silt loam 
and Bethel silt loam—occurring in such close association that separa- 
tion is impractical. The profile characteristics in practically all 
areas range between those of the two soils. The texture and thickness 
of the various horizons, as well as the depth to calcareous till, are 
quite variable within short horizontal distances and from place to 
place. The siltiness of the upper horizons indicate that the parent 
materials included a mantle of silt, the thickness varying in short 
distances. This accounts for some of the variability in the profile. 
Furthermore, in some areas the till is sandier than normal for these 
soils, and there is evidence of some local water assorting. 

Use and management.—Artificial drainage is necessary for successful 
crop production. Most areas have been drained, but some are in 
need of more adequate drainage. The organic-matter and nitrogen 
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contents are low, and any rotation in use should include a large pro- 
portion of cover crops and legumes. Delmar-Bethel silt loams warm 
up late in spring, and planting may be delayed not only on these but 
on associated soils, since this separation usually comprises only a 
small part of a field unit. The crop rotation in general use includes 
corn, wheat or oats, soybeans, and hay. Small grains and hay crops 
are occasionally damaged from drowning out. A considerable part 
of this complex is idle during years of excessive moisture conditions. 

Suitable rotations and other management practices are given under 
management group 6 in table 10. 


Dillon fine sandy loam (0 to 2 percent slopes) (Dc).—This soil was 
developed on acid sands of Wisconsin age. It is the very poorly 
drained, very dark-colored member of the soil catena that also in- 
cludes the excessively drained Plainfield, moderately well drained 
Berrien, imperfectly drained Morocco, and very poorly drained dark- 
colored Newton soils. Morocco soils are not extensive enough in 
this county to be mapped separately. Dillon fine sandy loam occurs 
in the deeper depressions and deeper depressed flats in the north- 
western part of the county, associated with Plainfield, Berrien, 
Newton, and in some instances Maumee soils. The relief is nearly 
level, and most of the rainfall is removed internally. Artificial 
drainage is necessary for cropping. Most areas of this soil are not 
deanal sufficiently to be used for cultivated crops. The native veg- 
etation included water-loving trees, sedges, reeds, and grasses. 

Profile description in cultivated areas: 

0 to 7 inches, very dark-gray to nearly black very friable fine sandy loam 
relatively low in organic-matter content; strongly to very strongly acid. 

7 to 18 inches, very dark-gray to dark-gray loose loamy sand to fine sand 
relatively high in organic-matter content; an occasional thin layer of 
slightly heavier textured material in some areas; strongly to very 
strongly acid. 

18 inches +, gray loose sand containing a few small rounded pebbles in some 
areas; below a dent of 30 to 40 inches the color changes to mottled 
gray, yellow, and brown; strongly acid to a depth of 5 feet or more. 

The variations are in the color, organic-matter content, and thickness 
of the first two horizons. 

Use and management.—A large proportion of Dillon fine sandy loam 
is at present in forest or permanent pasture. These areas have not 
been drained sufficiently to permit cropping. The organic-matter 
content and nitrogen supply of the uncultivated soil are relatively 
high, but the soil is somewhat deficient in phosphate and potash. 
Heavy applications of lime are needed to correct the strong acidity. 

The principal crops are corn, soybeans, and timothy; minor acre- 
ages of wheat and some minor field crops and an occasional vegetable 
crop are grown. Soybeans usually follow corn in the rotation. It is 
difficult to obtain a good stand of clover or alfalfa even after heavy 
applications of lime. Timothy is the principal hay crop and appears 
to tolerate the strong acidity somewhat better than other hay crops. 
The water table has been lowered to such an extent on some areas 
that the soil is droughty, and crops suffer during periods of low mois- 
ture in late summer and early fall. Permanent pasture is usually of 
low quality, and bluegrass makes up a small part of the vegetation. 

Heavy applications of fertilizer are needed for all crops. 

Suitable crop rotations and other soil management practices are 
given under management group 9 in table 10. 
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Eel loam (0 to 2 percent slopes) (Ea).—This is a moderately well to 
imperfectly drained soil developed on neutral to slightly alkaline allu- 
vium from upland and terrace areas of Wisconsin glacial drift. It 
occurs on nearly level relief of the first bottoms or flood plains and is 
mapped principally in the northern part of the county. It often is 
the principal or only soil in the flood plains of the smaller drainage- 
Bs The native vegetation included predominantly sycamore, ash, 
and elm. 

The profile characteristics of Eel loam are similar to those of Eel 
silt loam except that the surface texture is loam and the texture of 
the upper subsoil is somewhat lighter. 

Use and management.—The greater part of this soil is at present 
in permanent bluegrass pasture or in forest. The pastures are of good 
to excellent quality, although many could be improved by weed- 
control. Cultivated areas are cropped principally to corn and soy- 
beans and minor quantities of small grains, alfalfa, and clover. The 
soil is better adapted to corn and soybeans than to small grains, 
which suffer loss from flooding. Good stands of alfalfa and clover 
can be obtained, but there is is from flooding where the areas are 
nae protected. A few small areas are in sweet corn and other vege- 
tables. 

Suitable crop rotations and other management practices are given 
under management group 12 in table 10. 


Eel silt loam (0 to 2 percent slopes) (Es).—This moderately well- 
drained to imperfectly drained soil was developed on neutral to 
slightly alkaline alluvium from upland and terrace areas of calcareous 
Wisconsin drift. It is on the flood plains or first bottoms of the rivers 
and streams of the county, except in the northern and northwestern 
parts. The soil occurs in temporary channels made by floodwaters, 
and it is often the dominant soil along small drainageways. It also 
occurs in the areas farthest removed from the stream channel along 
the larger streams and rivers. The native vegetation consisted chiefly 
of sycamore, elm, and ash. 

Profile description in cultivated areas: 

0 to 7 inches, light yellowish-brown to brownish-gray friable granular silt 
loam; organic matter content variable but usually low; neutral. 

7 to 20 inches, light brownish-yellow to pale-yellow friable coarse granular 
heavy silt loam to silty clay loam; a somewhat platy structure; an occa- 
sional thin layer of fine sand present; neutral. 

20 inches +, mottled gray and yellow silty clay loam to sand and gravel; 
a wide variation in composition and numerous depositional horizons 
can be distinguished; in some areas, chiefly sand and gravel below a 
depth of 40 inches; neutral to calcareous. 

Variations in the profile characteristics of Eel silt loam are in the 
color, texture, and thickness of the various horizons. 

Use and management.—Most of the areas occurring in the flood 
plains of the Eel and the Wabash Rivers and in the Nanwer streams 
of the county are under cultivation. Most of those in the flood plains 
of the smaller streams and drainageways are in permanent pasture or 
forest. Rotations are similar to those in use on Genesee soils except 
where a field unit comprises a large part or all of this soil. Rotations 
on such areas include corn, soybeans, alfalfa, clover, and wheat, and 
to a lesser extent oats and vegetable crops. Crop loss from flooding 
is more severe on this soil than on the better drained Genesee soils, 
especially in those areas occurring in the old abandoned channels. 
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Corn is often grown for 2 or more consecutive years. Small grains 
are not well adapted because of the hazard of flooding, although they 
are occasionally grown, especially on areas of this soil that are closely 
associated with Genesee soils. Loss from flooding is sometimes severe. 
Oats are not well adapted, and only a small total acreage is grown. 
The vegetable crops, especially sweet corn, are grown rather exten- 
sively in some years. Alfalfa and clover can be grown without the 
addition of lime, and good yields are obtained where the soil is pro- 
tected from flooding. The danger to these crops from flooding is also 
potentially great. Excellent bluegrass pastures are obtained without 
the use of lime and are often the principal use made of this soil where 
it occurs along the small drainageways and flood plains of the smaller 
streams. 

Suitable crop rotations and other management practices are given 
under management group 12 in table 10. 


Farmington silt loam (1 to 4 percent slopes) (Fa).—This well- 
drained soil was developed on thin deposits of Wisconsin glacial drift 
overlying nearly horizontal beds of limestone. It occurs on nearly 
level to sloping relief on benchlike areas adjacent to the Wabash River 
and Pipe Creek. Farmington silt loam is associated with Milton and 
Millsdale soils and Limestone rockland; it grades into Limestone 
rockland where the depth to limestone is shallower and into Milton 
silt loam in areas where the depth to bedrock is deeper. Bedrock of 
limestone outcrops here and there. These outcrops are indicated on 
the soil map by rock outcrop symbols. Water moves through the 
profile at a moderate rate, although the moisture storage capacity is 
=e limited because of the shallow depth to bedrock. 

rofile description in cultivated areas: 

0 to 6 inches, dark grayish-brown to very dark brown friable medium- 
granular silt loam; neutral. 

6 to 11 inches, yellowish-brown to very dark brown silt loam to silty clay 
loam; firm when moist; coarse granular to medium subangular blocky 
structure; numerous partially decomposed limestone fragments in the 
lower inch or two of this horizon; neutral to alkaline. 

11 inches +, limestone bedrock. 

The content of organic matter in the surface layer is variable; in some 
areas it is relatively high. The thickness of the surface soil and sub- 
soil, or the depth to limestone bedrock, varies from 8 to 16 inches 
within short horizontal distances. Outcrops of bedrock occur here 
and there throughout the areas. 

Use and management.—This soil is essentially nonagricultural, and 
more than 98 percent is in permanent pasture, trees, orshrubs. A few 
areas are cropped to corn, but yields are extremely low. The quality 
of the bluegrass pasture is quite variable and depends upon the thick- 
ness of the surface and subsoil horizons. The soil is better adapted to 
forest or to permanent pasture than to cultivated crops. 

Suitable management practices are given under management sub- 
group 1D in table 10. 


Fincastle silt loam (0 to 2 percent slopes) (Fc).—This light-colored 
soil developed on a related thin mantle (12 to 36 inches +), probably 
loess overlying highly calcareous Wisconsin glacial till. It is the 
imperfectly drained member of the soil catena that also includes the 
well-drained Russell, the poorly drained Delmar, the very poorly 
drained dark-colored Brookston, and the very poorly drained very 
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dark-colored Kokomo soils. Fincastle silt loam occurs on nearly 
level to gently undulating relief in close association with Brookston and 
Russell soils. Surface runoff is slow. Practically all the areas have 
been drained sufficiently to permit cultivation. A few areas, however, 
are in need of more adequate drainage. This soil is similar to Crosby 
silt loam in natural drainage conditions but differs principally in the 
smoother, more silty nature of the surface soil and upper subsoil 
horizons; the strong acidity of the subsoil; and the greater depth to 
calcareous till. The native vegetation consisted principally of beech, 
sugar maple, elm, blackgum, and white, black, and pin oaks. 
Profile description in cultivated areas: 

0 to 7 inches, light brownish-gray smooth friable granular silt loam, relatively 
low in organic-matter content; in undisturbed wooded areas the surface 
1 to 2 inches is dark brownish gray and relatively high in organic-matter 
content; medium acid. 

7 to 10 inches, light brownish-gray, smooth friable silt loam; composed of firm 
but not hard medium to coarse granules; and very little grit and pebbles 
present; a few faint light-yellow mottlings may be present; medium to 
strongly acid. 

10 to 16 inches, mottled gray, yellow, and brown smooth silty clay loam that 
breaks into small lass gaan aggregates from % to % inch in diameter; 
ee a small quantity of grit and pebbles present; medium to strongly 
acid. 

16 to 35 inches, mottled gray, yellow, and brown heavy plastic silty clay loam 
that breaks into subangular aggregates from % to 1% inches in diameter; 
somewhat impermeable to moisture and to plant roots; strongly to 
medium acid. 

35 to 46 inches, mottled gray, yellow, and brown silty clay loam containing 
increasing quantities of grit, pebbles, and rock fragments with depth; 
more friable than the above horizon and not so impermeable to moisture 
and plant roots; medium to slightly acid. 

46 inches +, gray and yellow compact calcareous loam to coarse clay loam 
till composed of unassorted silt, clay, sand, and rock fragments; this 
represents in part the parent soil material. 


There is considerable variation in the thickness of the various horizons 
and the depth to calcareous till. Where Fincastle silt loam grades 
into Brookston silty clay loam, the surface soil is somewhat darker 
colored and slightly heavier textured. The profile characteristics in 
numerous small areas approach those of Crosby silt loam, but the 
depth to calcareous till is much greater. There is some evidence of 
local stratification in some spots. Here the depth to calcareous till is 
greater than normal. 

Use and management.—The greater portion of Fincastle silt loam 
has been cleared of timber and is either cropped or in bluegrass pasture. 
This soi] occurs in very close association with Brookston and Russell 
soils, especially south of the Wabash River, and most field units 
include several individual areas of these soils. Management practices 
and rotations in use are therefore necessarily very similar to those for 
the associated soils. Since the surface soil and subsoil horizons are 
more acid than those of Crosby soils, a greater quantity of lime is 
needed for the success of legumes. Fincastle silt loam is normally low 
in organic matter and nitrogen, and management practices should 
include the turning under of all available organic matter to improve 
both the tilth conditions and the moisture-holding capacity. The 
rotation in common use includes corn, wheat or oats, soybeans, and 
hay crops, including alfalfa grown alone or a mixture of alfalfa, clover, 
alsike, and timothy. This is occasionally altered to include special 
field or hay crops and vegetable crops. 
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Corn usually follows hay crops in the rotation or it may occasionally 
follow other crops, especially where winter-sown small grains have 
been winterkilled. Excellent yields of corn are obtained under good 
manegement practices, which include the liberal use of barnyard and 
aa manure; use of sufficient quantities of commercial fertilizer and 

ime; and a rotation system that includes less corn and more clover 
and alfalfa. 

Wheat generally follows corn or soybeans in the rotation. There is 
some damage to wheat from heaving and drowning out in winter and 
early spring, although the extent of this damage is never great. Be- 
cause of this hazard, oats is sometimes used in place of wheat in the 
rotation. Hay crops, including either alfalfa grown alone or a hay 
mixture, usually follow small grains. Application of lime is necessa 
for the success of either alfalfa or clover. These legumes are wall 
adapted providing lime and fertilizer are used and drainage is ade- 
quate. A small part of the soil is in permanent bluegrass pasture. 
The quantity and livestock-carrying capacity of the pastures could 
be increased by use of sufficient lime and phosphate fertilizer and weed 
control, Only a small proportion remains in forest. 

See management subgroup 5A in table 10 for suggestions of suitable 
management practices. 


Fincastle-Crosby silt loams (0 to 2 percent slopes) (Fs).—This 
complex includes areas where Fincastle silt loam and Crosby slit loam 
occur in such close association that it is impractical to separate the 
individual soils. The profile characteristics in practically all areas 
range between those of the two soils. It is probable that wind-blown 
silts, or loess, have been deposited on the surface in variable thickness 
from place to place and within short horizontal distances. The thick- 
ness and texture of the various horizons, as well as the mineralogical 
content and depth to calcareous till, are variable. The depth to cal- 
careous till is 34 to 75 inches or more within individual areas. Parts 
of numerous areas have sandy lower subsoils and sandy to loam-tex- 
tured calcareous till at depths of 60 to 70 inches or more. The bound- 
ary line between this separation and Fincastle silt loam is drawn some- 
what arbitrarily, and areas having these complex characteristics may 
occur within the areas of Fincastle silt loam. 

Use and management.—The greater part of this separation is under 
cultivation, chiefly to corn, wheat, oats, soybeans, and hay crops, in- 
cluding alfalfa, clover, and timothy. Artificial drainage is necessary 
for successful crops. These soils are low in organic-matter content, 
and all available barnyard manure and green manure should be turned 
under, not only to increase the supply of organic matter but also to 
improve the tilth and ability of the soil to retain moisture. Liming is 
usually necessary for the success of clover and alfalfa. A part of this 
separation is in permanent bluegrass pasture. The quality of the pas- 
ture is variable, and the livestock-carrying capacity of most of the 
areas could be increased by liming, fertilizing, and control of weeds. 

Suggestions on suitable management practices, are given under 
subgroup 5A in table 10. 


Fox fine sandy loam (0 to 3 percent slopes) (Fp).—This is a light- 
colored soil developed on highly calcareous glaciofluvial gravel and 
sand of Wisconsin Age. It is a well-drained to somewhat excessively 
drained member of the soil catena that also includes the moderately 
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well-drained Bronson, imperfectly drained Homer, very poorly drained 
dark-colored Westland, and the very poorly drained very dark-colored 
Abington soils. It occurs on nearly level to gently undulating relief. 
Surface runoff is slow, and permeability is moderate to rapid. Ero- 
sion is slight. The more extensive areas are mapped in the eastern 
part of the county north of the Eel River. Native vegetation was an 
oak-hickory association. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to light-brown fine sandy loam, low in organic- 
matter content; slightly to medium acid. 

7 to 20 inches, brown to yellowish-brown sandy loam to loam that breaks into 
coarse granular aggregates; a few small pebbles and an occasional large 
rounded boulder; slightly to medium acid. 

20 to 34 inches, weak reddish-brown to brown waxy and gravelly clay loam 

’ to sandy clay loam that breaks into pieces of irregular shape and size; 
slightly plastic when moist and hard when dry; considerable small round- 
ed stones throughout the horizon; medium to slightly acid. 

34 to 40 inches, dark-brown to dark grayish-brown gravelly clay loam; 
breaks into large irregular shaped chunks that become hard when dry; 
neutral; tongues or lenses of this material extend downward into the 
underlying horizon. 

40 inches +, gray and light-yellow highly calcareous stratified gravel with 
some sand. 

Variations in the profile characteristics are in the thickness and_ color 
of the various horizons and the depth to calcareous gravel. Where 
Fox fine sandy loam grades into the deep phase, the depth to gravel is 
somewhat greater than normal. Where it grades into Fox loam, the 
texture of the surface and upper subsoil horizons is slightly heavier 
than normal. 

Use and management.—The rotation in general use on this soil in- 
cludes corn, wheat, soybeans, and hay crops, principally alfalfa. A 
few areas are used for special crops such as tomatoes, sweet corn, and 
other vegetables, but the total acreage is never large. 

It is essential that all organic material available be applied to this 
soil in order to maintain the proper physical condition and to improve 
productivity. 

Fox fine sandy loam is better suited to wheat and rye than to oats 
because of the dry condition that usually exists late in spring and in 
summer. Wheat usually follows corn in the rotation. Some areas 
receive a topdressing of barnyard manure during winter and early 
spring, although this is not ‘a general practice. Oats are grown to a 
limited extent and usually take the place of wheat in the rotation. 

Hay crops include a mixture of clover, alfalfa, timothy, alsike, and 
bromegrass, or alfalfa grown alone. Alfalfa is better suited than clover 
or other hay crops. A few areas are under cultivation to vegetables. 
These usually receive rather heavy applications of commercial 
fertilizer. 

A few areas are in permanent bluegrass pasture of fair to good 
quality. Most of the permanent pastures, however, can be materially 
improved by the use of sufficient lime and commercial fertilizers, 
especially phosphate and by systematic mowing to control weeds. 

Suitable management practices are given under management sub- 
group 2B in table 10. 


Fox fine sandy loam, deep phase (0 to 3 percent slopes) (FE).—The 
deep phase differs from the normal phase of Fox fine sandy loam prin- 
cipally in the greater depth to loose gravel. It occurs on nearly level 
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to gently undulating relief in close association with the normal phase. 
The larger areas are mapped near Hoover. Surface runoff is slow, and 
peemienbilit , oF movement of moisture through the soil, is moderate 
to rapid. This phase is not so droughty as Fox fine sandy loam because 
of the greater thickness of the surface and subsoil materials. Native 
vegetation included an oak-hickory association. 

Profile description in cultivated areas: 


0 to 7 inches, grayish-brown to light-brown fine sandy loam low in organic- 
matter content; slightly to medium acid. 

7 to 20 inches, brown to yellowish-brown sandy loam to loam that breaks into 
coarse peat aggregates; a few small pebbles and an occasional large 
rounded boulder; slightly to medium acid. 

20 to 54 inches, weak reddisti-brown to brown waxy and gravelly clay loam 
that breaks into pieces of irregular shape and size; slightly plastic when 
moist and hard when dry; considerable small rounded stones throughout 
the horizon; medium acid. 

54 to 60 inches, dark-brown to dark grayish-brown gravelly clay loam; breaks 
into large irregular-shaped chunks that become hard when dry; neutral; 
Fanae or lenses of this material extend downward into the underlying 

orizon. 

60 eee +, gray and yellow highly calcareous stratified gravel with some 
sand. 


Use and management.—Fox fine sandy loam, deep phase, is cropped 
about the same as the normal phase. It is closely associated with the 
normal phase, and often a field unit includes both; thus management 

ractices are necessarily similar. Crop yields, however, are somewhat 
higher on the deep phase because of the better moisture relationships. 

Suitable management practices are given under management sub- 
group 2B in table 10. 


Fox loam (0 to 7 percent slopes) (FF).—This is a light-colored soil 
developed on highly calcareous glaciofluvial gravel and sand of Wis- 
consin Age. It is a well-drained to somewhat excessively drained 
member of the soil catena that also includes the moderately well- 
drained Bronson, imperfectly drained Homer, very poorly drained 
dark-colored Westland, and the very poorly drained very dark-colored 
Abington soils. The relief is nearly level to gently sloping. Surface 
runoff is slow, and permeability, or the movement of moisture and air 
through the soil, is moderate to rapid. Native vegetation included 
primarily an oak-hickory association. 

Profile characteristics in cultivated areas: 


0 to 7 inches, grayish-brown to brown friable loam relatively low in organic- 
matter content; a variable but considerable content of rounded pebbles; 
breaks into medium granules that are friable when moist and slightly 
hard when dry; slightly to medium acid. 

7 to 18 inches, brown or yellowish-brown friable heavy loam to a depth of 
12 inches and silty clay loam below; a considerable number of rounded 
glacial pebbles; breaks into fine to medium subangular blocky aggregates 
par are slightly firm when moist and slightly hard when dry; medium 
acid. 

18 to 32 inches, weak reddish-brown gravelly clay loam containing consider- 
able rounded stones and an occasional boulder; breaks into irregular-sized 
angular chunks that are sticky when wet, firm to slightly plastic when 
moist, and hard when dry; medium acid. 

32 to 38 inches, dark-brown to dark grayish-brown (often with a slightly red- 
dish hue) gravelly clay loam containing numerous rounded stones; 
breaks into irregular-sized angular pieces that are sticky when wet, 
cee when moist, and hard when dry; an abrupt change from the above 

orizon to this material and from this horizon to the underlying material; 
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V-shaped tongues, varying in length from 2 to 12 or more inches, extend 
downward below the general level of the upper boundary of the horizon 
below; neutral. 
38 inches +, gray and yellow loose highly calcareous stratified gravel with 
some sand. 
Variations are in the thickness and texture of the different horizons and 
in the depth to loose calcareous gravel. Included are a few small areas 
that have a slope of 3 to 8 percent. Also included are a few areas that 
have a gravelly loam surface texture and enough rounded gravel to 
interfere with cultivation. These areas would have been separated on 
the map as Fox gravelly loam if they had been of sufficient extent. 

Use and management.—The principal crops include corn, wheat, al- 
falfa, and vegetables; although oats, soybeans, and other hay crops 
are also grown to a limited extent. This soil is naturally low in or- 
ganic-matter content, and constant replenishment is necessary for 
maintenance and improvement of productivity. 

Oats are not so well adapted as wheat because of the somewhat 
droughty condition that often exists late in spring and in summer. 
Alfalfa is the principal hay crop and is well adapted to this soil, but 
additions of sufficient lime are necessary to insure a good stand. Al- 
falfa will withstand the somewhat droughty conditions that often exist 
in summer. Hay crops occasionally include a mixture of clover, 
timothy, and alfalfa. Soybeans are gaining in importance on this soil 
and usually follow corn in the rotation. Permanent bluegrass pasture 
is of fair to good quality, but it can be improved materially by the use 
of sufficient lime and phosphate and by mowing the areas to control 
weeds. A few small areas are in timber. 

Suitable management practices are given under management sub- 
group 2A in table 10. 


Fox loam, steep phase (18 to 30 percent slopes) (Fa).—This phase 
usually occurs in narrow elongated areas of the normal phase of Fox 
loam and alluvial soils, or between different levels of Fox soils. Sur- 
face runoff is rapid, and the soils are droughty because of the steep 
sloping condition. The profile characteristics are similar to those of 
Fox loam except that the horizons are considerably thinner and the 
depth to calcareous gravel is 16 to 25 inches. 

Use and management.—The greater part of this phase is in forest. 
A few areas, however, have been cleared and are either in cultivation 
or in pasture at the present time. These cleared areas are usually 
say areh eroded, and an occasional gully extends into the loose gravel. 
This phase is essentially nonagricultural, and the best use is probably 
for forest. 

Suitable management practices are given under management sub- 
group 1C in table 10. 


Fox silt loam (0 to 5 percent slopes) (Fx).—This soil was developed 
on highly calcareous glaciofluvial gravel and sand of Wisconsin Age. 
It is a well-drained to somewhat excessively drained member of the soil 
catena that also includes the moderately well drained Bronson, the 
imperfectly drained Homer, the very poorly drained dark-colored 
Westland, and the very poorly drained very dark colored Abington 
soils. It occurs on nearly level to gently undulating relief on terraces 
and high benches, adjacent principally to the Wabash and the Eel 
Rivers and to a lesser extent to Deer Creek and other small streams 
in the county. Surface runoff is slow, and the movement of moisture 
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through the soil is moderate to rapid. Erosion is slight. Native 
vegetation included principally an oak-hickory association. 

rofile characteristics in cultivated areas: 

0 to 7 inches, grayish-brown to brown friable silt loam, relatively low in 
organic-matter content; medium to slightly acid. 

7 to 18 inches, brown or yellowish-brown heavy silt loam to silty clay loam 
containing a considerable quantity of rounded gravel and an occasional 
large rounded boulder; breaks into medium subangular blocky aggregates 
by are slightly firm when moist and slightly hard when dry; medium 
acid. 

18 to 32 inches, weak reddish-brown to brown gravelly clay loam that breaks 
into irregular-sized angular pieces that are slightly plastic when wet and 
hard when dry; content of gravel and rounded stones is variable but 
usually relatively high; medium acid. 

32 to 37 inches, dark-brown compact gravelly clay loam; breaks into irregular- 
shaped pieces that may be broken down when moist into small angular 
pieces; content of gravel and small rounded stones relatively high; an 
abrupt change from the above horizon to this material and from this 
horizon to the underlying material; V-shaped tongues varying in length 
from a to 10 inches or more extend downward into the horizon. below; 
neutral. 

37 inches +, Ded and light-yellow highly calcareous stratified gravel with 
some sand. 


Variations are in the depth and thickness of the various horizons and 
the depth to calcareous gravel. Included are small areas in slight 
depressions within the larger areas of Fox silt loam. These small 
areas have a darker colored surface soil than normal. Where Fox 
silt loam grades into the deep phase, the depth to calcareous gravel 
is greater than normal. 

se and management.—The rotation system on this soil includes 
corn, wheat or oats, soybeans, and hay crops, including alfalfa alone 
or a mixture of alfalfa, clover, timothy, and alsike. A limited acreage 
is used also for truck crops, principally sweet corn and tomatoes. The 
surface soil is relatively low in organic-matter content, and any man- 
agement program should include the plowing under of all available 
organic matter, including barnyard and green manures, and the use 
of sufficient lime and commercial fertilizer. 

Corn usually follows hay crops in the rotation, although it may be 
grown where small grains have failed. Fertilizers containing nitrogen, 
phosphorus, and potassium are usually needed for maximum yields. 
‘Moisture conditions late in summer and early in fall are occasional. 
unfavorable, and corn yields are materially reduced. Wheat is we 
adapted to this soil. Oats are not so well adapted as wheat because 
of the unfavorable moisture conditions in the growing season. The 
acreage used for soybeans has increased in recent years, and the crop 
usually follows corn or small grains in the rotation. 

Alfalfa is better suited than other hay crops because it can withstand 
the somewhat droughty condition late in summer and early in fall. 
Sufficient lime is necessary for the success of alfalfa. Heavy applica- 
tions of fertilizer at the time of sowing small grains will help materially 
to assure F eh stands of alfalfa as well as other hay crops. Clover 
is less well adapted than alfalfa, and only a few areas of clover alone 
are grown. 

A few areas are in permanent bluegrass pasture. The quality and 
livestock-carrying capacity of the pastures can be increased by appli- 
cation of sufficient lime and phosphate and by weed control. Only 
a small total acreage is in forest. 

Management suggestions are given under subgroup 2A in table 10. 
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Fox silt loam, deep phase (0 to 5 percent slopes) (Fx).—The deep 
phase differs from the normal phase of Fox silt loam principally in the 
smoother and siltier nature of the surface soi] and upper subsoil and 
the greater depth to loose calcareous gravel. It occurs on high terrace 
areas south of the Wabash River on nearly level to gently sloping 
relief. Itis well drained. Surface runoff is slow except on the sloping 
areas, and the rate of movement of moisture and air through the 
profile is moderate. _ 

Profile description in cultivated areas: 

Q to 7 inches, grayish-brown to brown smooth friable silt loam relatively 
low in organic matter; medium firm but not hard crumb structure; very 
little gritty material or pebbles; medium acid. 

7 to 16 inches, brown or yellowish-brown smooth friable heavy silt. loam; 
breaks into fine subangular blocky to coarse crumb aggregates that are 
friable when moist and firm when dry; very little grit or pebbles present; 
medium to strongly acid. 

16 to 50 inches, brown to weak reddish-brown silty clay loam; breaks into 
well-developed medium to coarse subangular blocky aggregates that are 
firm when moist and hard when dry; very little gravel and grit in the 
upper part of the horizon but the quantity increases with depth; medium 
to stronaly acid. 

50 to 56 inches, dark-brown waxy and gravelly clay loam that breaks into 
large angular chunks; slightly plastic when moist and hard when dry; 
V-shaped tongues of this material extend downward into the underlying 
horizon; neutral. 

56 inches +, gray and light-yellow calcareous stratified gravel and coarse 
sand. 


Variations are in the color, thickness, and texture of the horizons and 
the depth to calcareous gravel. Where this phase grades into the 
normal phase of Fox silt loam, the depth to gravel is somewhat less 
than normal. The substrata in places includes gravel, sand, boulders, 
and silt that are not well assorted. 

Use and management.—The principal crops include corn, wheat, 
soybeans, alfalfa, and mixed hay and lesser quantities of vegetables, 
oats, and special field and hay crops. This soil is naturally low in 
organic matter, and all available crop residue and green manure crops 
should be plowed under. A complete fertilizer is also needed for most 
crops. 

Wheat is well adapted and usually follows corn or soybeans in the 
rotation. Soybeans generally follow corn or small grains. Oats are 
not so well adapted as wheat, although they are somewhat better 
adapted to this phase than to the normal phase of Fox silt loam. 

Hay crops include alfalfa grown alone or a mixture of alfalfa, 
clover, timothy, alsike, and occasionally bromegrass. It is necessary 
to apply sufficient lime to this soil for the success of alfalfa and clover. 
The areas having the stronger slopes are probably better suited to 
alfalfa than to cultivated crops. 

A few areas are in permanent bluegrass pasture, which could be 
improved by the use of phosphate fertilizer, lime, and proper weed 
control. Most of the sloping areas are in forest. 

Detailed suggestions on suitable management practices are given 
under management subgroup 2A in table 10. 


Genesee fine sandy loam (0 to 2 percent slopes) (Ga).—This is a 
well-drained soil developed on neutral to slightly alkaline alluvium 
from upland and terrace regions of Wisconsin glacial drift. It occurs 
on nearly level relief, principally in the flood plains of the Eel and 
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the Wabash Rivers and to a lesser extent on the flood plains of the 
smaller streams of the county. The native vegetation included 
deciduous trees; elm and sycamore were the prominent species. 
Profile description in cultivated areas: 
0 to 7 inches, grayish-brown to medium-brown very friable fine sandy loam; 
organic content variable but usually low; neutral. 
7 to 30 inches, brown or yellowish-brown fine sandy loam to loam; neutral 
to slightly alkaline. 
30 inches +, yellowish-brown to brown stratified layers of fine sandy loam, 
loam, and sand; layers of fine gravel below a depth of 40 or 48 inches 
in some places; calcareous. 


The variations are in the organic-matter content of the surface soil 
and in the texture of the subsoil and substrata. 

Use and management.—Genesee fine sandy loam is not extensively 
mapped and occurs in close association with Genesee loam; it is 
therefore farmed in almost the same manner. Crops include corn, 
soybeans, wheat, alfalfa, and sweetclover and some vegetables and 
minor field crops. Yields of most crops are somewhat lower then 
those obtained on Genesee loam. A considerable proportion is in 
permanent bluegrass pasture or forest. It is somewhat less well 
adapted to general farm crops than either Genesee silt loam or loam. 

Suitable crop rotations and other management practices are given 
under management group 11 in table 10. 


Genesee loam (0 to 2 percent slopes) (Gs).—This is a well-drained 
soil developed on fede) to alightty alkaline alluvium from upland 
and terrace regions of Wisconsin glacial drift. It occurs on nearl 
level relief on flood plains of the county, principally along the Wabash 
and the Eel Rivers and Pike and Deer Creeks. it is often adjacent 
to the stream channel and is associated with Eel soils that occur in 
the areas farther removed from the stream. The soil is subject to 
periodic flooding, and practically all of the areas are flooded about 
once a year. Native vegetation included deciduous forest; elm and 
sycamore were prominent species. Genesee loam is similar to Genesee 
silt loam in profile characteristics, except that the surface texture is 
loam and the upper subsoil texture is usually somewhat lighter. 

Use and management.—The greater part of Genesee loam is under 
cultivation. The principal crops include corn, soybeans, wheat, sweet- 
clover, alfalfa, and sweet corn, although some oats and other field 
crops and a variety of vegetables are occasionally grown. The rota- 
tion varies. It may include corn for 2 years and soybeans; corn, 
wheat, and hay crops; or corn, vegetables, and soybeans. Sweet- 
clover occasionally is used as an intercrop to be turned under for 
green manure. Corn and soybeans are both well adapted. Wheat 
is well adapted, but there is always the danger of damage from 
floodwaters. Oats are grown to a limited extent. 

Both alfalfa and clover are well adapted, and excellent stands are 
obtained without the use of lime. Serious loss to the crop may occur, 
however, because of flooding. Sweet corn is the principal crop, 
although a variety of other vegetables are grown on areas close to 
Logansport. Excellent stands of bluegrass pasture are obtained, 
although only a small part of the areas are in this use. A few areas 
in the smaller stream bottoms and adjacent to the larger streams 
remain in timber. : 

Suitable management practices are given under management grou 
11 in table 10. 
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Genesee silt loam (0 to 2 percent slopes) (Gc).—This well-drained 
soil developed on alluvium derived from upland and terrace areas of 
calcareous Wisconsin glacial drift. It is on nearly level relief in the 
flood plains of the rivers and streams in all parts of the county except 
the northern part. It often occurs adjacent to the rivers or streams; 
the less well-drained Eel soils occupy the more removed positions. 
All areas are subject to flooding, especially in spring. A large part 
of tho rainfall is removed internally. The native vegetation included 
a deciduous forest in which elm and sycamore were prominent species. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to brown friable medium-granular silt loam; 
eee content variable but usually relatively low; neutral to slightly 
& , 

7 to 30 inches, yellowish-brown to brown friable granular heavy silt loam to 
silty clay loam that has a platy structure; thin layers of fine sandy 
material present; neutral to slightly alkaline. 

30 inches -++, yellowish-brown to brown calcareous silty clay loam to sand; 
texture extremely variable and depositional layers easily recognized. 

The variations from the above description are in the texture and 
thickness of the various horizons and the organic-matter content of 
the surface horizons. Where Genesee silt loam grades into Eel soils, 
the subsoil below a depth of 30 inches may be slightly mottled gray 
and yellow. 

Use and management.—Most of this soil is at present under cultiva- 
tion. It occurs in relatively large areas in the valleys of the Wabash 
and the Eel Rivers and often may make up an entire field unit. The 
rotation in common use included 2 years of corn, wheat, sweetclover 
or alfalfa, and soybeans. This rotation is varied, however, to include 
oats and other field crops and vegetables, but principally sweet corn. 
Areas of this soil close to Logansport are often used more extensively 
for vegetables than those in other parts of the county. Where Genesee 
silt loam comprises a large part or all of the field unit, the rotation may 
be corn for 2 years and soybeans. It is well adapted to corn. A com- 
mon practice is to use fertilizer with corn. Wheat is well adapted, but 
there is always a danger of damage from floodwater, especially early in 
spring. Oats are grown to a limited extent and usually take the place 
of wheat in the rotation. 

Excellent stands of both clover and alfalfa can be obtained without 
the use of lime, although there is considerable loss to the crop from 
floodwater. Sweet corn is grown rather extensively in the areas near 
Logansport in some years. Tomatoes and other vegetables are well 
adapted, but the acreage used for these crops is variable. Excellent 
stands of bluegrass pasture are obtained, and a small proportion is in 
this use. Only a small part remains in timber. These areas are prin- 
cipally adjacent to the streams. 

A summary of suitable management practices is given under man- 
agement group 11 of table 10. 


Gravel pits.—This separation includes areas where gravel has been 
removed for industrial and agricultural use. The pits vary consider- 
ably in size and are usually in areas that were formerly Fox or Belle- 
fontaine soils. The gravel has been removed below the permanent 
water table in some areas, and ponds form a part of the pits. 
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Griffin fine sandy loam (0 to 2 percent slopes) (Gp).—This is a 
moderately well-drained to imperfectly drained soil developed on 
sandy alluvium that was carried from regions of light-textured calcar- 
eous Wisconsin drift. It is mapped in the first bottoms of Crooked 
Creek and other small drainageways in the northwestern part of the 
ey: The native vegetation included chiefly sycamore, elm, and 
maple. 

Profile description in cultivated areas: 

0 to 7 inches, brownish-gray to yellowish-brown very friable fine sandy loam; 
organic-matter content variable but usually low; slightly acid to neutral. 
7 inches +, gray fine sand to sand, highly stained, mottled, and blotched 
with brown and yellow, that continues to depths of 4 feet or more; 
slightly acid to neutral, 
In undisturbed areas the yellow and brown mottling occurs on the 
surface or within 2 or 3 inches of the surface in many areas. 

Use and management.—Practically all areas of Griffin fine sand 
loam are either in forest or in permanent bluegrass pasture, and all 
are subject to periodic flooding. Since this soil occurs along the small 
drainageways, the areas are never large, and they are often cut b 
streams that flow from the upland into the main stream. As a reat 
fields in many instances are irregular in size and shape and many are 
too small to be cultivated. This soil is better adapted to permanent 
pee than to cultivated crops. The quality of the pasture varies, 

ut it may be improved by proper weed control. 

Suitable crop rotations and other management suggestions are given 
under management group 12 in table 10. 


_ Hartman silt loam (0 to 2 percent slopes) (Hs).—This well-drained 
light-colored soil developed on poorly assorted gravel, sand, cobble- 
stones, and silt that are highly calcareous. It occurs on high bottom 
or low terrace positions, intermediate between the higher terraces on 
which Fox soils are developed and the alluvial floodplains. It is 
apis principally in the valleys of the Wabash and the Eel Rivers 
and of Pipe Creek. The relief is nearly level, and surface drainage 
is slow; thus erosion is not a problem. Movement of moisture through 
bias soil is moderate to rapid. Native vegetation included a deciduous 
orest. 
Profile description in cultivated areas: 

0 to 7 inches, grayish-brown or brown friable silt loam relatively low in 
organic-matter content; the firm but not hard medium crumb aggregates 
are well-developed; a few rounded pebbles and an occasional stone are 
on the surface and in the horizon; neutral to slightly acid. 

7 to 24 inches, brown gravelly loam to gravelly clay loam that contains 
numerous rounded stones, some 12 inches or more in diameter; slightly 
plastic when moist and hard when dry; content of gravel and stones 
variable but usually large; neutral to slightly acid. 

24 inches +, gray and yellow somewhat stratified but usually not well- 
ape gravel, sand, and rounded stones and a small quantity of silt; 
calcareous. 


Variations are in the color and thickness of the horizons, in the 
quantity of gravel and stones on the surface and through the profile, 
and in the number of stones in the underlying material. 

Use and management.—The rotation in general use includes corn, 
wheat, soybeans, and sweetclover, and an occasional crop of alfalfa 
and other hay crops and some vegetables. Wheat usually follows corn. 
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Sweetclover follows wheat in the rotation and often is used as a green 
manure crop. It is sown with wheat in spring and plowed under the 
following spring and the land planted to corn. Alfalfa is well adapted, 
and very little if any lime is needed for the success of either alfalfa 
or sweetclover. A few areas are so stony at depths of 3 to 8 inches 
that they are difficult to cultivate. These areas are largely in perma- 
nent bluegrass pasture. A few areas remain in forest. 

Suitable management practices are given under management sub- 
group 2A in table 10. 


Hartman loam (0 to 2 percent slopes) (Ha).—This is a well-drained 
light-colored soil developed on poorly assorted gravel, sand, cobble- 
stones, and some silt. It occupies a position intermediate between 
the higher terraces of Fox soils and the alluvial floodplains of Genesee 
and Eel soils. The areas are not subject to overflow except in periods 
of extremely high water. The soil occurs on nearly level relief, and 
natural drainage is good. The movement of moisture through the 
profile is moderate to somewhat rapid. It is mapped principally in 
the valley of the Eel River in small irregular-shaped areas. Natural 
vegetation included a deciduous forest. 

Hartman loam differs from Hartman silt loam in profile character- 
istics chiefly in having a loam surface texture to depths of 6 to 8 
inches and a somewhat lighter textured subsoil. The content of 
rounded glacial stones or boulders on the surface and through the 
profile is variable but usually high—so high that in some areas the 
soil is not suited to cultivation. Included with this soil are a few 
tracts in the eastern part of the county adjacent to the Eel River 
that have a fine sandy loam surface soil. 

Use and management.—Corn, wheat, soybeans, alfalfa, and sweet- 
clover are the principal crops. Alfalfa and sweetclover are well- 
adapted, and excellent stands are obtained without the use of lime. 
Sweetclover is used principally as a green-manure crop. A consider- 
able proportion of this soil is in permanent bluegrass pasture of 
excellent quality. It is estimated that 25 percent of the area remains 
in forest. Crops are occasionally damaged by floodwaters, but severe 
damage occurs only about once in 10 years. 

Suitable crop rotations and other suggested management practices 
are given under management subgroup 2A in table 10. 


Homer fine sandy loam (0 to 2 percent slopes) (Hc).—This is a 
light-colored soil developed on tights calcareous glaciofluvial gravel 
and sand of Wisconsin Age. It is the imperfectly drained member of 
the soil catena that also includes the well to excessively drained 
Fox, moderately well drained Bronson, very poorly drained dark- 
colored Westland, and very poorly drained very dark-colored Abington 
soils. It occurs on nearly level relief in close association with Bronson, 
Nyona, and Lear soils, principally in Jefferson and Boone Townships. 
Nearly all the areas have been artificially drained to permit cultiva- 
tion. Drainage is casily accomplished, where outlets are available, 
by lowering the general water table in the underlying gravel and sand. 
Movement of water and air through the profile is moderate to rapid; 
in fact some arcas are somewhat droughty in summer. Native 
vegetation included principally a beech-maple association. 
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Profile description in cultivated areas: 


0 to 7 inches, brownish-gray to light brownish-gray friable fine sandy loam, 
low in organic-matter content; the number of small rounded stones and 
gravel on the surface and in the horizon is variable but generally small; 
me“ium to slightly acid. 

7 to 15 inches, mottled gray, yellow, and brown fine sandy loam to sandy 
loam that contains enough finer textured material to be slightly compact 
in uae ; breaks easily into rather loose, single-grained material; medium 
acid. 

15 to 36 inches, mottled gray, yellow, and brown sandy or gravelly and some- 
what waxy loam to clay loam; breaks into medium to large angular 
pieces that when moist are easily broken down into small subangular 
blocky aggregates; a few rounded rock fragments and an occasional 
large rounded boulder are present; slightly plastic when moist and hard 
when dry; upper part of the horizon medium acid; a gradual change to 
slightly acid or neutral with depth. 

36 inches +, gray and light-yellow loose stratifie? calcareous gravel and sand, 
Homer fine sandy loam varies from the above description in color 
and thickness of the various horizons; in depth to mottling (6 to 
14 inches); and in depth to calcareous gravel and sand (30 to 45 inches 
or more). Included are a few small areas in Jefferson and Boone 
Townships that have a dark brownish-gray surface soil to depths of 
6 or 8 inches. Here the organic-matter content 1s considerably 
higher than normal. 

se and management.—Homer fine sandy loam occurs-in close 
association with Bronson, Nyona, and other soils in areas of irregular 
size and shape. Management practices and rotations are therefore 
influenced considerably by associated soils. The rotation in general 
use includes corn, wheat or oats, soybeans, and hay crops, including 
alfalfa grown alone or a mixture of alfalfa, clover, alsike, and timothy. 
This rotation may be altered to include special field and hay crops and 
an occasional vegetable crop. Except for the included dark-colored 
areas, the surface soil is low in organic-matter content; and any 
management program should include the use of all available organic 
matter, including the turning under of green manure crops. Crops 
respond well to fertilizer applications and lime. 

Alfalfa is well adapted, provided sufficient lime is applied and drain- 
age is adequate. Only a small part of this soil is in permanent blue- 
grass pasture, and a much smaller part remains in forest. 

Suitable management practices are given under management 
subgroup 5B in table 10. 


Homer silt loam (0 to 2 percent slopes) (Hp).—This is a light- 
colored soil developed on highly calcareous glaciofluvial gravel and 
sand of Wisconsin age. It is an imperfectly drained member of the 
soil catena that also includes the well to somewhat excessively drained 
Fox, moderately well drained Bronson, very poorly drained dark- 
colored Westland, and the very poorly drained very dark-colored 
Abington soils. It occurs on nearly level relief, and thus erosion is 
not a problem in management. Practically all areas are artificially 
drained to permit cultivation. The soil occurs principally on the 
terraces adjacent to the Wabash and the Eel Rivers in association with 
Fox, Westland, and Abington soils. Native vegetation included 
a beech-maple association. 

Profile description in cultivated areas: 

0 to 7 inches, light brownish-gray friable silt loam, low in organic-matter 


content; fine crumb structure aggregates that pulverize rather easily 
into smooth material; slightly to medium acid. 
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7 to 17 inches, mottled gray, yellow, and brown heavy silt loam to silty clay 
loam; breaks into fine subangular blocky aggregates; numerous small, 
firm, dark-brown iron concretions in some areas; strongly acid. 

17 to 40 inches, mottled gray, yellow, and brown heavy clay loam to silty 
clay loam; breaks into medium to coarse subangular blocky aggregates 
that are plastic when moist, sticky when wet, and eer when dry; 
somewhat impervious to moisture movements and to roots; lower part 
of the horizon somewhat lighter textured and contains considerable 
quantities of gravel and small rounded stones; reaction of the upper part 
. oe horizon is strongly acid; a gradual change to slightly acid with 

€) . 

40 fines +, gray and light-yellow highly calcareous stratified gravel and 
some sand. 

Variations are in the color, texture, and thickness of the various 
horizons; in depth to mottling (6 to 14 inches); and the depth to 
calcareous gravel (30 to 46 or more inches). The content of gravel in 
the subsoil also varies but is usually somewhat less than in the Fox 
or Bronson soils, 

Use and management.—Homer silt loam occurs in close association 
with Fox, Westland, Abington, and other soils, and the field unit is 
seldom entirely of Homer soils; thus management practices and crop 
rotations are influenced by the associated soils. It is necessary to 
drain the soil artificially for crop production, A few areas are in 
need of more adequate drainage. This soil is somewhat cold in spring, 
and the planting of corn, oats, and other crops is often retarded during 
seasons of abnormally high moisture conditions. 

The rotation in general use includes corn, wheat or oats, soybeans, 
alfalfa, and mixed hay (including alfalfa, clover, alsike, and timothy) 
and minor hay and field crops and some vegetables. The supply of 
organic matter in the surface soil is usually low, and it is necessary to 
plow under all available organic matter for the success of corn as well 
as other crops. Corn yields are dependent to a large extent upon the 
adequacy of drainage, seasonal conditions, and fertility level. Soy- 
beans have a prominent place in the rotation and usually follow corn or 
small grains. Wheat follows corn or soybeans. Wheat is occasionally 
damaged in winter and spring by excessive moisture and by heaving. 
Oats occasionally replace wheat in rotation. 

It is necessary to apply sufficient lime to this soil for the success 
of alfalfa and clover. Hay crops are occasionally damaged by exces- 
sive moisture and by heaving. A small part of this soil is in permanent 
bluegrass pasture of fair quality. These pastures could be improved 
materially by the use of Nis and phosphate fertilizer and by weed 
control. Only a few areas are in timber. 

Suitable rotations and other crop management practices are given 
under management subgroup 5A in table 10. 


Kokomo loam (0 to 2 percent slopes) (Cc).—This soil was developed 
on highly calcareous Wisconsin glacial till. It is a very poorly 
drained, very dark-colored member of the soil catena that also in- 
cludes the well-drained Miami, the imperfectly drained Crosby and 
Conover, the poorly drained Bethel, and the very poorly drained 
dark-colored Brookston soils. It is mapped in the deeper depressions 
and depressed flats in close association with Brookston loam in the 
areas north of the Wabash River. Natural drainage conditions are 
very poor, but the greater part has been artificially drained to permit 
cultivation. The native vegetation included marsh grasses and 
water-loving trees. 
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Profile description in cultivated areas: 

0 to 7 inches, very dark-gray to nearly black friable medium granular loam, 
high in organic matter; neutral. 

7 to 18 inches, very dark-gray heavy loam to clay loam that breaks into large 
blocky aggregates; content of gravel variable, and an occasional large 
boulder present; slightly plastic when moist and hard when dry; neutral. 

18 to 30 inches, light-gray to gray (with faint light-yellow or brown mottlings 
in the lower part) clay loam to silty clay loam; breaks into coarse blocky 
aggregates that are plastic when moist, somewhat sticky when wet, and 
hard when dry; content of grit and rock fragments varies but usually 
considerable; neutral. 

30 to 50 inches, mottled gray, yellow, and brown clay loam that breaks into 
large angular pieces; plastic when moist and very hard when dry; rock 
fragments numerous and an occasional large boulder present; neutral. 

50 inches +, mottled gray, yellow, and brown loam highly calcareous glacial 
till, consisting of unassorted silt, clay, sand, and rock fragments. 

The variations in the profile are in the content of organic matter in the 
surface and upper subsoil horizons, and in the color, texture, and thick- 
ness of the various horizons. Where Kokomo loam grades into 
Brookston loam the color of the surface soil is somewhat lighter, and 
the combined thickness of the first two layers is somewhat less. 

Use and management.—The common rotation includes corn, soy- 
beans, wheat or oats, and hay crops, including a mixture of clover, 
alfalfa, and timothy, or clover or alfalfa grown alone. This soil is 
well adapted to corn and soybeans where artificial drainage is adequate, 
and yields are about equal to those obtained on Kokomo silty clay 
loam. The average yields over a 10-year period are somewhat less 
than those on the associated Brookston loam because of the occasional 
loss or reduction in yields caused by drowning out or the inability to 
seed the areas. Small grains are somewhat better adapted to this soil 
than to Kokomo silty clay loam, although there is rather frequent 
damage from drowning out, heaving, and lodging. The newer stifi- 
stemmed oat varieties are less susceptible to lodging. Hay crops, 
including clover and alfalfa, are well adapted where drainage is 
adequate, and it is not necessary to apply lime for good stands of 
alfalfa and clover. A few areas are inadequately drained for crops 
and are in bluegrass pasture or timber. 

Suitable rotations and other management practices are given under 
Management group 7 in table 10. 


Kokomo silty clay loam (0 to 2 pe slopes) (Cp).—This soil was 
developed on highly calcareous loam till of Wisconsin glacial age. 
It is a very poorly drained very dark-colored member of the soil 
catena that also includes the well-drained Miami, imperfectly drained 
Crosby and Conover, poorly drained Bethel, and very poorly drained 
dark-colored Brookston soils. It is also mapped as a very poorly 
drained, very dark-colored member of the catena that includes the 
well-drained Russell, imperfectly drained Fincastle, poorly drained 
Delmar, and very poorly drained dark-colored Brookston soils. 

It occupies the deeper depressional areas of the uplands, closely 
associated with Brookston soils and is mapped in small scattered areas, 
principally south of the Wabash River. The greater part of Kokomo 
silty clay loam has been artificially drained to permit cropping. The 
native vegetation consisted of marsh grasses and water-loving trees. 
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Profile characteristics in cultivated areas: 


0 to 7 inches, very dark-gray to nearly black silty clay loam, relatively high 
in organic matter; neutral. 

7 to 18 inches, dark-gray to very dark-gray gritty silty clay loam to clay 
loam, relatively high in organic matter; an occasional large boulder 
present and the content of sand and fine gravel variable; breaks into 
angular pieces that become hard when dry; neutral. 

18 to 28 inches, light-gray to gray (with faint light-yellow or brown mottlings 
in the lower part of the horizon) heavy plastic clay loam; usually con- 
tains much grit and rock fragments; neutral. 

28 to 50 inches, mottled gray, yellow, and brown clay loam that breaks into 
large angular pieces; plastic when moist, very hard when dry; neutral. 

50 inches +, mottled gray, yellow, and brown loam calcareous glacial till 
consisting of unassorted silt, clay, sand, and rock fragments, 


Kokomo silty clay loam varies from the above profile characteristics 
in the texture and thickness of the various horizons and in the depth 
to calcareous till. A few areas in the deeper depressions, especially 
in association with the larger areas of Brookston silty clay loam, have 
silty clay surface soils. Some undisturbed areas may have a few inches 
of silty muck on the surface. 

Use and management.—This soil occurs in close association with 
Brookston silty clay loams; the crop rotations and management prac- 
tices are therefore very similar to those on the Brookston soil. The 
rotation includes corn, soybeans, wheat or oats, and hay crops. 
Kokomo silty clay loam is well adapted to corn and soybeans, provided 
sufficient drainage is installed. In seasons of abnormally high rain- 
fall, these and other crops are frequently drowned out or not planted. 
Small grains are not well adapted because of the high organic-matter 
and nitrogen content and the danger from drowning out and heaving. 
There is considerable damage to small grains from lodging of the 
grain, although use of newer stiff-stemmed oat varieties may reduce 
this. Clover and alfalfa are well adapted, and it is not necessary to 
lime the areas to secure good stands. Where drainage is insufficient, 
drowning out causes considerable loss of these crops. A few small 
areas have not been drained and at present are in small buttonwood 
trees. 

Suitable management practices are given under management 
group 7 in table 10. 


Lear loam (0 to 2 percent slopes) (La).—This is a very poorly 
drained very dark-colored soil developed on highly calcareous poorly 
assorted gravel and sand containing minor quantities of silt and clay. 
It occurs in the northwestern part of the county in close association 
with Nyona loam and Bronson fine sandy loam on the prairie border 
areas of the outwash plain. Most of the areas have been artificially 
drained to permit cropping, although a few areas could be improved 
by more adequate drainage. Most of the rainfall is removed intern- 
ally, but in seasons of high rainfall there may be some ponding where 
drainage is inadequate. Native vegetation included water-tolerant 
trees and marsh grasses. 

Profile description in cultivated areas: 

0 to 7 inches, very dark brownish-gray to nearly black friable loam, high in 
organic-matter content; a few rounded glacial pebbles on the surface 
and in the horizon; slightly acid to neutral. 

7 to 18 inches, very dark gray friable heavy loam to clay loam; high in organic 
content; neutral to mildly alkaline. 
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18 to 36 inches, gray sandy loam to clay loam that breaks into pieces irregular 
in size and shape; friable to slightly plastic when moist and slightly 
hard when dry; considerable gravel and rounded glacial pebbles; neutral 
to mildly alkaline. 

36 inches +, gray slightly mottled with light-yellow highly calcareous gravel 
and sand and minor quantities of silt and clay; not well-assorted. 

Variations are in the color, organic-matter content, and thickness of 
the first two horizons and the depth to calcareous material, which is 
32 to 40 inches or more. 

Use and management.—The crops grown on this soil are determined 
somewhat by the extent of the associated Nyona loam and Bronson 
fine sandy loam. They include corn, soybeans, wheat, oats, and hay 
crops and small quantities of vegetables and special hay and field 
crops. Corn and soybeans are well adapted if drainage is adequate. 
There is some loss, however, to these crops from drowning out. Small 
grains are not so well adapted to this soil as to the better drained ones, 
but they are occasionally used in the rotation, especially where the 
field unit is largely of other soils. Wheat is occasionally drowned 
out in winter and early in spring, and there is some loss from lodging 
of the grain both for oats and wheat. Use of the newer stiff-stemmed 
varieties of oats may reduce this loss. 

Clover and alfalfa may be grown without the use of lime, although 
losses occur from drowning out. A few areas are in permanent blue- 
grass pasture of good to excellent quality. Areas of this soil having 
inadequate drainage often remain idle in seasons of abnormally high 
moisture conditions. 

Suitable management practices are given in management group 8 
in table 10. 


Limestone rockland (1 to 30 percent slopes) (L3).—This separation 
includes benchlike areas or “rock cut’ terraces along the Wabash 
River where limestone bedrock outcrops. Only an inch or 2 of loamy 
or silty material is on the surface. Numerous large partially rounded 

Jacial boulders and limestone slabs are on the surface. The relief 
1s nearly level to steep. It supports a growth of shrubs and trees and 
in a few places fair stands of Kentucky bluegrass. This separation is 
essentially nonagricultural land. 


Made land (M).—This soil includes areas that have been disturbed 
either by additions on the former surface or by a removal of the sur- 
face. These areas are largely in or adjacent to Logansport. The 
are ued as building sites and railroad yards and have little agricul- 
tural use. 


Maumee fine sandy loam (0 to 2 percent slopes) (Ma).—This is a 
very poorly drained, very dark-colored soil developed on calcareous 
sands of Wisconsin age. It occurs in deep depressions and depressed 
flats in the outwash plain areas of the northwestern part of the county. 
The associated soils include Maumee loam and Berrien, Dillon, and 
Newton soils. A considerable part has been artificially drained to 
permit cropping. Most of the rainfall is removed internally because 
of the near a level relief and the ease with which water passes through 
the soil. The native vegetation included principally marsh grasses 
and water-tolerant trees. 
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Profile description in cultivated areas: 


0 to 7 inches, very dark-gray to nearly black very friable fine sandy loam 
high in organic content (the surface 2 to 3 inches in undisturbed areas 
often nearly black loamy muck). 

7 to 18 inches, very dark-gray loose fine sandy loam to fine sand; a somewhat 
heavier textured and slightly coherent layer 2 to 4 inches thick occurs 
in this horizon in some areas, although variable in occurrence and not 
uniform in distribution; slightly acid to neutral. 

18 inches +, gray loose fine sand or sand that extends to depths of 10 feet 
or more; below 3 feet the color changes gradually to mottled gray, 
yellow, and brown in some areas; neutral to slightly alkaline in the 
oP part of the horizon, gradually changing to calcareous at depths 
of 3 to 4 feet. 

The variations are in the color, organic-matter content, and thickness 
of the first two horizons and in the color of the deeper substrata. 
Included are a few areas that have medium acid surface soils. 

Use and management.—A large percentage of this soil is at present 
in forest or in permanent bluegrass pasture, and the greater part of 
these areas do not have enough drainage to permit cultivation. The 
principal crops on the drained areas include field corn, sweet corn, 
soybeans, wheat, and hay, including principally timothy. This soil is 
very well adapted to corn and soybeans, although the light texture and 
rapid permeability tend to make it somewhat droughty in some areas, 
especially those that are somewhat overdrained. It is not so well 
adapted to small grains as to corn and soybeans. Wheat usually 
follows corn in the rotation. 

Good stands of alfalfa are obtained without the use of lime, but 
there is some danger to the crop because of drowning out. Excellent 
stands of bluegrass pasture may be obtained, and a considerable part 
is used for Bdeh Deaturs, 

Suitable management practices are given under management group 
8 in table 10. 


Maumee loam (0 to 2 percent slopes) (Ms).—This is @ very poorly 
drained, very dark-colored soil developed on calcarcous sands of 
Wisconsin age. It occurs in depressions and broad depressed flats in 
the outwash plain area in the northwestern part of the county. The 
associated soils are principally Newton, Dillon, Berrien, and Plain- 
field. Most areas have been artificially drained to permit cropping. 
Drainage is easily established, where outlets are available, by lowerin 
the general water table in the area. Most of the rainfall is remove 
internally; after the water table has been lowered the water goes 
through the soil rather rapidly. The native vegetation included 
principally marsh grasses and water-loving trees. 

Profile description in cultivated areas: 

0 to 7 inches, very dark-gray to nearly black friable loam high in organic- 
matter content (a thin layer of loamy muck on the surface in many of 
the undisturbed areas); slightly acid to neutral. 

7 to 18 inches, very dark-gray friable nearly Joose loam to fine sandy loam, 
relatively high in organic-matter content; a 2- to 4-inch layer of heavier 
textured material in some areas; this layer not uniform in occurrence; 
slightly acid to neutral. 

18 inches +, gray loose fine sand to sand that gradually changes to mottled 
gray, yellow, and brown below a‘depth of 3 feet; extends to depths of 
10 feet or more; reaction in the upper part of the horizon neutral, gradu- 
ally changing to calcareous at depths of 3 to 4 feet. 

The variations are in the color, organic-matter content, and thickness 
of the first two horizons and in the color of the third horizon. 
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Use and management.—The principal crops on the drained areas are 
field corn, sweet corn, soybeans, wheat or oats, and hay crops, including 
principally timothy and lesser quantities of clover and alsike. The 
content of organic matter and nitrogen is relatively high, but that of 

hosphate and potash islow. Additions of lime are not necessary for 
egumes except on a few areas. Corn is grown occasionally for 2 or 
more consecutive years and is followed by wheat or soybeans. Sweet 
corn acer tna takes the place of field corn in the rotation. In 
some years small grains are damaged by a high water table. Lodging 
often occurs but stiff-stemmed oat varieties may reduce this hazard. 

Some alfalfa is grown, although considerable damage results from 
drowning out in winter and early in spring. Excellent stands of blue- 

ass pasture are obtained on this soul, although there is some injury 

rom the droughtiness on overdrained areas. The areas of this soil 
that are undrained or not adequately drained for crops are in forest 
or permanent pasture. 

Suitable management practices are given under management group 
8 in table 10. 


Metea fine sandy loam (2 to 6 percent slopes) (Mc).—This is'a some- 
what excessively drained light-colored soil developed on light-textured 
highly calcareous Wisconsin glacial till. It is mapped in small 
isolated areas in the northern part of the county in association with 
Miami loam and fine sandy loam and Coloma soils. The relief is 
undulating to gently rolling, and surface drainage is good to somewhat 
excessive. This soil occasionally occurs as low knolls or in slightly 
elevated positions above the associated Miami soils. Native vegeta- 
tion included a deciduous forest; oak and hickory were the predomi- 
nant species. i . 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown very friable fine sandy 
loam, low in organic-matter content; a few pebbles on the surface and in 
the profile; medium to strongly acid. 

7 to 24 inches, light yellowish-brown to brownish-yellow very friable fine 
sandy loam containing an occasional glacial rock; medium to strongly 


&cld. 

24 to 45 inches, brownish-yellow clay loam to loam containing various 
quantities of small angular rock fragments and an occasional large 
boulder; breaks into medium to coarse subangular blocky aggregates; 
friable when moist and slightly hard when dry; medium acid in the upper 
part of the horizon, gradually changing with depth to slightly acid. 

45 inches +, grayish-yellow to pale-yellow highly calcareous loam glacial 
till consisting of a mixture of silt, clay, sand, and rock fragments. 

Variations are in the color and thickness of the first two layers, texture 
of the third layer, and the depth to calcareous till. The thickness of 
the sandy material is 20 to 30 inches, and the depth to calcareous 
till is 40 to 55 inches. Where Metea fine sandy loam grades into 
Coloma soils, the texture of the surface soil is somewhat lighter, and 
the depth of the sandy material is greater than normal. Where it 
grades into Miami soils, the thickness of the sandy horizons is less 
than normal. 

Use and management.—The greater part of Metea fine sandy loam is 
under cultivation to the common crops of the region. A field unit 
often includes Metea and several associated soils, and the rotation is 
necessarily similar to that on the associated soils. Corn, soybeans, 
wheat, and hay, including alfalfa grown alone or a mixture of alfalfa, 


68 SOIL SURVEY SERIES 1939, NO. 24 


clover, alsike, and timothy, are the principal crops. Oats sometimes 

replace wheat in the rotation, and special field and hay crops are grown 

occasionally. The organic-matter content is low, and this soil is 

-droughty in periods of low moisture conditions. Any management 

program should include a rotation in which the proportion of small 

dene and hay crops is high, and all available organic matter should 
e plowed under. 

Corn usually follows hay crops in the rotation. Yields are ma- 
terially reduced when low moisture conditions prevail, especially in 
late summer and early fall. A few farmers topdress wheat with 
barnyard manure in winter, although this is not a general practice. 
Oats occasionally take the place of wheat in the rotation but are not so 
well adapted. The somewhat droughty conditions during the growing 
season of oats reduce the yields materially. 

Tt is necessary to apply lime to this soil for the success of clover and 
alfalfa. Alfalfa is probably better adapted than clover, as it will 
withstand the somewhat droughty condition that exists in summer and 
fall. A few areas are in permanent bluegrass pasture of fair to good 
quality. Pastures can be improved by the use of sufficient lime and 
phosphate fertilizer and by weed control. Only a relatively small 
part of this soil remains in forest. 

Suitable crop rotations are given under management subgroup 2C 
in table 10. 


Miami fine sandy loam (2 to 6 percent slopes) (Mp).—This is a 
light-colored soil developed on light-textured highly calcareous Wis- 
consin glacial till. It is the well-drained member of the soil catena 
that also includes the imperfectly drained Crosby and Conover, the 
poorly drained Bethel, the very poorly drained dark-colored Brooks- 
ton, and the very poorly drained very dark-colored Kokomo soils. 

Miami fine sandy loam is extensively mapped in the upland areas of 
the county north of the Wabash and the Eel Rivers. It is closely 
associated with Metea and Coloma soils, Crosby fine sandy loam, 
Conover fine sandy loam, and Brookston loam. The larger and more 
extensive areas occur in central and eastern Boone Township, Harri- 
son, Bethlehem, and Adams Townships, the northern parts of Noble 
and Clay Townships, and to a lesser extent in the southern, central, 
and northeastern parts of Jefferson Township. It occurs on slopes of 
2 to 15 percent, but most areas are on slopes of 2 to 6 percent. Surface 
runoff is medium on the milder slopes and rapid on the steeper slopes. 
The rate of movement of water downward through the soil profile is 
moderate to rapid. Erosion control, especially on the more sloping 
areas, is not such a problem as on comparable slopes of Miami loam 
and silt loam. Native vegetation consisted chiefly of white oak, 
sugar maple, ash, elm, walnut, and hickory. 

Profile characteristics in cultivated areas: 

0 to 8 inches, grayish-brown to light yellowish-brown fine sandy loam, 
relatively low in organic-matter content; medium acid. 

8 to 12 inches, yellowish-brown friable loam to silt: loam that breaks into 
medium to coarse granules; medium acid. 

12 to 32 inches, yellowish-brown to brownish-yellow heavy silt loam to clay 
loam; breaks into medium-sized subangular blocky aggregates that are 
easily crushed when moist but are slightly hard when dry; rock fragments 
and rounded gravel in various quantities throughout and an occasional 
large boulder; medium acid. 
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32 to 36 inches, yellowish-brown to dark yellowish-brown silt loam to clay 
loam; more friable than the above horizon and the subangular blocky 
aggregates less well developed; slightly acid to neutral. 

36 inches +, gray and yellow sandy loam to loam highly calcareous glacial 
till composed of unassorted silt, clay, sand, and rock fragments. 
Variations in the profile characteristics of Miami fine sandy loam are 
in the thickness, texture, and structure of the various horizons and in 
the depth to calcareous till. In some areas where this soil occurs 
adjacent to areas mapped as Miami loam, the boundaries between the 

two soils are arbitrarily drawn. 

Use and management.—The rotation and management practices on 
Miami fine sandy loam are about the same as those on Miami loam. 
The rotation includes corn, wheat or oats, soybeans, and hay crops. 
Rye occasionally takes the place of wheat or oats, and an occasional 
special field or vegetable crop may be grown. The rotation is occa- 
sionally altered because of crop failures, economic conditions, and the 
individual farm requirements for feed. 

Corn usually follows hay crops in the rotation, or it may be grown 
after soybeans. Good management practices are essential for good 
corn yields. This soil is not so well adapted to corn as are the heavier 
textured Miami loam and silt loams. Organic matter does not appear 
to be as stable as in the heavier textured soils. 

While a comparatively large acreage of Miami fine sandy loam is 
planted to oats each year, the soil is not so well adapted to this crop 
as are the heavier textured types. Oats are occasionally damaged by 
hot, dry periods in early summer, and yields are materially reduced. 
Soybeans are occupying an increasingly important place in the rotation 
and are grown both for seed and forhay. The majority of the increase 
in acreage, however, has been for seed. 

Hay crops include a mixture of alfalfa, clover, timothy, and alsike, 
and in some instances bromegrass, or alfalfa or clover grown alone. 
It is necessary to apply sufficient lime to raise the pH to 6.0 or higher 
for the success of alfalfa and clover. Clover alone is grown less 
extensively at present than in former years and has been replaced 
largely by mixed hay or alfalfa. A considerable portion of the more 
rolling and steeper areas is in permanent bluegrass pasture or in forest. 
The bluegrass pastures cin be improved materially by the use of 
sufficient lime and commercial fertilizer. 

Suitable management practices are summarized under management 
subgroup 2C in table 10. 


Miami loam (2 to 6 percent slopes) (Me).—This light-colored soil 
was developed on highly calcareous Wisconsin glacial till. It is a 
well-drained member of the soil catena that also includes the imper- 
fectly drained Crosby and Conover, the poorly drained Bethel, the 
very poorly drained dark-colored Brookston, and the very poorly 
dramed very dark-colored Kokomo soils. 

Miami loam occurs on undulating to gently sloping areas. Slopes 
range from 2 to 15 percent, but are mostly 2 to 6 percent. This soil 
is mapped in the region of Wisconsin glaciation, and is associated with 
Metea and Coloma soils and with Crosby loam and Brookston silty 
clay loam. The larger areas occur in the east-central part of Adams 
Township, central Clay Township, and central Noble Township. 
Surface runoff is medium to rapid, and the rate of movement of water 
through the soil is moderate. Surface runoff is high on the more 
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sloping areas, and unless a cover crop is maintained, erosion becomes 
a problem. The original vegetation consisted chiefly of sugar maple, 
beech, walnut, white oak, hickory, ash, and elm. 

Profile characteristics in cultivated areas: 

0 to 8 inches, grayish-brown to light yellowish-brown friable, medium 
granular loam; organic-matter content relatively low; medium acid. 

8 to 11 inches, light yellowish-brown to yellowish-brown friable, heavy loam 
to light silt loam; composed of medium-sized granular aggregates that 
are easily crushed when moist; medium acid. 

11 to 30 inches, yellowish-brown to brownish-yellow heavy silt loam to light 
silty clay loam; upper part of horizon breaks into subangular blocky 
aggregates from to xf inch in diameter, and the Jower part into sub- 
angular blocky aggregates from % to 1} inches in diameter; aggregates 
may be easily broken down into coarse granules when moist but are 
hard when dry; permeable to moisture movements and plant roots; 
medium acid. 

30 to 36 inches, yellowish-brown or dark yellowish-brown silty clay loam 
that is slightly more friable than the above horizon; permeable to mois- 
ture movements and to plant roots; slightly acid to neutral. 


36 inches +, gray and yellow loam highly calcareous glacial till composed 
of unassorted silt, clay, sand, and rock fragments. 


Miami loam varies in texture, structure, and thickness of the various 
horizons. Included are numerous small areas on which a part of the 
surface soil has been removed by accelerated erosion. Here the sur- 
face soil is heavier textured and contains less organic matter, and tilth 
conditions are not so good as on the uneroded areas. Where Miami 
loam grades into either Miami fine sandy loam or Miami silt loam, 
the boundaries may be arbitrarily drawn, and areas mapped as 
Miami loam may include small areas of these soils. 

Use and management.—The crop rotation and management practices 
on Miami loam are similar to those on Miami silt loam. The rotation 
includes corn, wheat or oats, soybeans, and hay crops. The hay crops 
commonly grown include a mixture of alfalfa, clover, timothy, and 
alsike, and some bromegrass, or clover or alfalfa grown alone. This 
rotation may be varied to include an occasional special vegetable crop, 
as potatoes or sweet corn, and field crops, as rye and other minor field 
crops. 

Wheat usually follows corn or soybeans in the rotation. Wheat is 
well adapted because of the good drainage conditions and the favorable 
relief of most areas. Oats are probably not so well adapted to Miami 
loam as to Miami silt loam, but they often replace wheat in the rotation 
system. The yields of oats are determined largely by the weather 
conditions during the growing season, especially early in summer. 
Since oats usually follows corn or soybeans in rotation the soil is 
left without a protective covering during the preceding winter. This 
tends to discourage the growing of cats on the more sloping areas. 

Soybeans are increasing in importance on this soil. They are 

rown both for seed and for hay, but the large increase in recent years 
as been largely for seed. They usually follow corn in the rotation. 

Tn the spring, hay crops usually are sown in wheat or rye or with 
oats. Enough lime to raise the pH to 6.0 or higher is necessary for 
the success of alfalfa and clover. There has been a trend in recent 
years toward the increased use of a mixed hay that includes alfalfa, 
clover, timothy, alsike, and some bromegrass, rather than clover 
alone. The acreage of alfalfa grown alone has also increased in 
recent years because of the more general use of lime. 
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The steeper areas of this soil are largely in forest or in permanent 
bluegrass pasture. Good pastures can be maintained with the use of 
proper quantities of lime and commercial fertilizer and a good grazing 
program. 

Suitable crop rotations and other management practices are given 
under management subgroup 1A in table 10. 


Miami silt loam (2 to 6 percent slopes) (Mr).—This is a light- 
colored soil developed on highly calcareous Wisconsin glacial till. 
It is a well-drained member of the soil catena that also includes 
the imperfectly drained Crosby and Conover, the poorly drained 
Bethel, the very poorly drained dark-colored Brookston, and the very 
poorly drained very dark-colored Kokomo soils. 

Miami silt loam occurs on undulating to gently sloping relief. The 
gradient ranges from 2 to 15 percent but in most areas is from 2 to 
6 percent. The soil occurs in the upland areas in Miami Township 
between the Eel and the Wabash Rivas: in the southern part of 
Adams Township; the southeastern part of Clay Township, adjacent 
to the glaciofluvial outwash plains and terraces; and south of the 
Wabash River. It is associated principally with Crosby silt loam 
and Brookston silty clay loam, although smaller areas of Bellefontaine 
and Kokomo soils are also associated. 

Surface runoff is medium to rapid, and the rate of movement of 
water through the soil profile is moderate. Erosion is a problem on 
areas that occur on the greater gradient, especially where a protective 
cover crop is absent in winter. The original vegetation consisted 
ohiety of sugar maple, beech, ash, elm, walnut, hickory, and white 
08 


Profile characteristics in cultivated areas: 


0 to 7 inches, grayish-brown to light yellowish-brown friable granular silt 
loam; relatively low in organic matter; slightly to medium acid. 

7 to 10 inches, light yellowish-brown to yellowish-brown friable coarse 
prenular heavy silt loam; lower in organic-matter content than the above 

orizon; medium acid. 

10 to 30 inches, yellowish-brown to brownish-yellow silty clay loam; breaks 
into subangular blocky aggregates that are from \% to % inch in diam- 
eter in the upper part of the horizon, and from % to 14 inches in the 
lower part; aggregates may be easily broken down into coarse granules 
when moist but are hard when dry; medium acid. 

30 to 32 inches, yellowish-brown to dark yellowish-brown silty clay loam; 
slightly more friable than the above horizon but usually neutral to 
slightly acid. 

82 inches +-, gray and yellow compact loam calcareous glacial till com- 
posed of unassorted silt, clay, sand, and rock fragments. 


Miami silt loam varies in texture (except in the surface horizon), 
structure, and thickness of the various horizons. A few areas have 
wa teen | large quantities of sand and gravel in the profile. 

Use and management—The greater part of Miami silt loam has 
been cleared for cultivation. The principal rotation in use is 1 year 
of corn, 1 year of wheat or oats, and 1 year of hay crops. In recent 
years, however, soybeans have been added to the rotation. Special 
vegetable crops, as potatoes and sweetcorn, and special field crops 
are grown occasionally. 

Corn is probably the principal crop. Excellent corn yields are 
obtained frequently under the better management practices that 
include the use of all available manure, sufficient lime and commercial 
fertilizer, and the control of erosion. The good natural drainage 
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condition of this soil makes it well suited to corn, although the rela- 
tively low content of nitrogen and occasional shortages of moisture in 
summer may limit the yield. On the more rolling areas corn should 
be followed by fall-seeded small grain, such as wheat or rye, to pre- 
vent erosion during the winter and early in spring. 

This is an excellent soil for wheat. Wheat furnishes a protective 
cover in winter and aids in retarding erosion, especially on the more 
rolling areas. The soil.is not so well adapted to oats as to wheat, but 
a large acreage of oats is grown each year. Oats are usually seeded in 
corn stubble, although they are occasionally seeded after vegetable 
crops and where legume crops have failed. 

Hay crops consist of a mixture of red clover, alfalfa, timothy, 
alsike, and occasionally bromegrass, or alfalfa or clover alone. It 1s 
essential for the success of clover and alfalfa that sufficient lime be 
applied to this soil. Clover and alfalfa, as well as other hay crops, 
can be seeded late in summer or early in fall or seeded with oats or 
over-seeded in wheat in spring. A considerable portion of the steeper 
slopes is in bluegrass pasture or in forest. Good stands of Kentucky 
and Canadian bluegrasses can be maintained if enough lime and 
fertilizer are applied. 

Suitable crop rotations and other management practices are givon 
under management subgroup 1A in table 10. 


Miami silt loam, sloping phase (8 to 20 percent slopes) (Mc).—The 
profile characteristics of this phase in the wooded areas are similar 
to those of the normal phase except that the various horizons are some- 
what thinner and the depth to calcareous till is somewhat less. Those 
areas that are under cultivation or in pasture are moderately to 
severely croded and have an occasional gully. Here the surface 6 or 
8 inches is yellowish-brown heavy silt loam to light silty clay loam, 
very low in organic-matter content. Tilth conditions on these areas 
are poorer than on the uncroded areas. Surface runoff is rapid to 
very rapid. 

Included are a few small areas of colluvial material washed from 
higher areas of Miami silt loam and deposited at the base of the slopes, 
often in fan-shaped areas. There is no definite profile; it consists 
of a mixture of silt, clay, and rock fragments. 

Use and management.—A large proportion of Miami silt loam, slop- 
ing phase, is in forest. Most of the cultivated areas are moderately 
to severely eroded. Crops are corn, wheat or oats, soybeans, and 
hay. The sloping areas are usually farmed in conjunction with 
areas of the normal soil. Crop yields are considerably lower, how- 
ever, because of the somewhat lower fertility and eroded condition. 
Moisture relationships are poorer than on the normal soil. The best 
use of this phase would be a rotation that has a high percentage of 
hay and pasture crops. 

Suitable crop rotations and other management practices needed are 
summarized under management subgroup 1B in table 10. 


Miami silt loam, steep phase (20 to 40 percent slopes) (Mu).—The 
steep phase of Miami silt loam consists of areas having slopes of more 
than 20 percent. It occurs principally adjacent to the va. leys of the 
rivers and drainageways of the county. The profile characteristics 
are similar to those of the normal phase, except that the various 
horizons are considerably thinner and the depth to calcareous till is 
15 to 25 inches. Surface runoff is very rapid. 
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Use and management.—Practically all of Miami silt loam, steep 
phase, is in timber at present. A few small areas, however, have been 
cleared of timber and are under cultivation or in permanent bluegrass 
pasture. Erosion is severe on these areas, and crop yields are ex- 
tremely low. This phase is not suited to cultivation under present 
economic conditions but is better suited to forest or possibly to blue- 
grass pasture. 

Suitable management practices are given under management 
subgroup IC of table 10. 


Millsdale silty clay loam (0 to 2 percent slopes) (M«).—This soil 
developed on shallow glaciofluvial material and shallow glacial till 
of Wisconsin age, on limestone bedrock. Most of the acreage is in 
depressions and broad depressed flats on terraces and benches alon 
the valley of the Wabash River. The relief is nearly level. Natura’ 
drainage conditions are very poor. A relatively small proportion of 
the areas are artificially drained for crops, although most of the areas 
are at present too wet for the success of such crops as small grains 
and vegetables. Native vegetation included deciduous forest of 
maple, ash, oak, hickory, and elm, and marsh grasses. 

Profile description in cultivated areas: 

0 to 7 inches, very dark brownish-gray to nearly black silty clay loam, high 
in organic-matter content; neutral. 

7 to 18 inches, very dark-gray plastic heavy silty clay loam to clay; breaks 
into coarse blocky aggregates that are slightly plastic when moist, 
sticky when wet, and very hard when dry; neutral. 

18 to 32 inches, gray or mottled gray and yellow silty clay or clay loam; 
breaks into large blocky aggregates that are plastic when moist, very 
sticky when wet, and very hard when dry; a few rounded pebbles and 
larger stones throughout the horizon and fragmental partially weathered 
limestone rock in the lower 2 or 3 inches; neutral to mildly alkaline. 

32 inches +, limestone bedrock. 

This soil varies from the above description in the thickness and 
organic-matter content of the first two layers, the color of the lower 
subsoil, and the depth to limestone bedrock, which varies from 18 to 
36 inches. 

Use and management —When drainage is adequate, this soil is well 
adapted to corn and soybeans. Whero field units are composed of 
all or a large part of this soil, corn is grown for 2 or more consecutive 
years. The soil is high in organic-matter content and nitrogen but 
somewhat deficient in phosphate and potash. Additions of lime are 
not needed for legumes. 

Corn usually follows hay crops or soybeans in the rotation. This 
soil is not well adapted to small grains because of heaving, lodging 
of the grain, the high moisture condition of the soil, and the suscepti- 
bility of these crops to drowning out in winter and spring. The use 
of newer stiff-strawed oat varieties may reduce lodging. Alfalfa and 
clover are fairly well adapted where the soil is properly drained, 
although these crops are occasionally severely damaged by drowning 
out and heaving. This soil is well adapted to permanent bluegrass 
pasture. 

Suitable management practices are summarized under manage- 
ment group 7 in table 10. 


Milton silt loam (2 to 6 percent slopes) (ML).—This soil developed 
on thin deposits of calcareous Wisconsin glacial till or glaciofluvial 
deposits over limestone bedrock. It is the well-drained member of 
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the soil catena that also includes the imperfectly drained Randolph 
and the very poorly drained very dark-colored Millsdale soils. Ran- 
dolph soils do not occur in sufficient extent in this county to be 
separated on the map. Milton silt loam occurs on high “rock-cut” 
terraces along the valley of the Wabash River and in a few places on 
the uplands. It is associated with Miami and Fox soils. The relief is 
nearly level to gently sloping, and erosion is potentially severe only 
on the sloping areas. Surface drainage is slow to medium, and internal 
movement of water is moderate. Native vegetation included maple, 
oak, hickory, walnut, and other associated species. 

Profile description in cultivated areas: 

0 to 7 inches, sey brows to brown friable silt loam, low in organic-matter 
content; slightly to medium acid. 

7 to 15 inches, light yellowish-brown to brown friable heavy silt loam to 
light silty clay loam that breaks into coarse granular or fine subangular 
blocky aggregates; friable to slightly firm when moist and slightly hard 
when dry; a few small rounded stones; slightly to strongly acid. 

15 to 32 inches, yellowish-brown to moderate brown, occasionally with 
weak reddish hue, silty clay loam; breaks into medium to coarse sub- 
angular blocky aggregates that are firm to slightly sticky when moist 
and hard when dry; a few small stones and an occasional boulder; 
slightly to strongly acid. 

32 to 36 inches, dark-brown slightly plastic heavy silty clay loam to silty 
clay containing numerous small rounded stone fragments; coarse sub- 
angular blocky; plastic when moist and very hard when dry; neutral 
to slightly alkaline. 

36 inches +, limestone bedrock; the upper few inches fractured and par- 
tially weathered. 

The amount of grit, pebbles, and stones in the surface soil and subsoil 
is variable, and the depth to bedrock is 20 to 40 inches. 

Use and management.—The rotation in general use includes corn, 
wheat, soybeans, and hay crops, including alfalfa grown alone or a 
mixture of clover, alfalfa, alsike, and timothy. This rotation is varied 
to include such field crops as oats and an occasional vegetable crop. 
The content of organic matter and nitrogen is low, Dut this soil 
responds well to good management practices. These should include 
the addition of ail syailable organic matter, the use of lime to correct 
acidity, and the use of liberal quantities of commercial fertilizer. 

Wheat is well adapted and is the principal small grain crop. Alfalfa 
and other legumes are also well adapted if sufficient lime is applied. 
Alfalfa is probably the best use for the more sloping areas because of 
the erosion hazard when these areas are under clean cultivation. 
The areas where bedrock occurs at the shallower depths are probabl 
better adapted to bluegrass than to cultivated crops. This soil is wall 
adapted to bluegrass, but pasture improvement, including use of 
sufficient lime and phosphate fertilizer, and weed control are needed 
to increase the livestock-carrying capacity on many areas. Only a 
few small areas remain in forest. 

Suitable management practices are summarized under management 
subgroup 1A in table 10. 


Newton fine sandy loam (0 to 2 percent slopes) (Na).—This soil 
was developed on acid sands of Wisconsin age. It is # very poorly 
drained, dark-colored member of the soil catena that also includes the 
excessively drained Plainfield, the moderately well drained Berrien, the 
imperfectly drained Morocco, and the very poorly drained, very dark- 
colored Dillon soils. Morocco soils are not extensive enough in this 
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county to be mapped separately. Newton fine sandy loam occurs in 
shallow depressions and broad depressed flats in the northwestern part 
of the county, closely associated with Plainfield, Berrien, and Dillon 
soils, and in some instances with Maumee soils. A part of the areas 
have been artificially drained to permit cropping. Most of the rainfall 
is removed internally, as moisture movements through the soil are 
rapid. In fact some drained areas are droughty in summer and early 
fall. The native vegetation included Gaterlovne trees, sedges, reeds, 
and grasses. 

Profile description in cultivated areas: 

0 to 7 inches, very dark brownish-gray to very dark-gray very friable fine 
sandy loan, relatively high in organic-matter content; strongly acid. 
7 to 13 inches, very dark-gray loose loamy fine sand to fine sand, relatively 
high in organic-matter content; strongly to very strongly acid. 
13 inches+, mottled gray, yellow, and brown fine sand to sand; extends to 
depths of 6 feet or more; the yellow color often occurs as large blotches 
or streaks; upper part of the horizon strongly to very strongly acid; a 
gradual change to medium acid below a depth of about 6 feet. 
The variations from the above profile description are in the color and 
organic content of the first two layers. 

Use and management.—A large proportion of Newton fine sandy 
loam is at present in forest or brush. This soil is relatively low in 
productivity, principally because of strong acidity and the unfavorable 
moisture conditions often occurring in the growing season. The strong 
acidity makes it very difficult to obtain stands of leguminous hay. 
The organic-matter content and nitrogen supply are relatively high, 
but the content of phosphate and potash is relatively low. 

The crops are corn, wheat, soybeans, and hay, and some vegetables 
and minor field crops. Corn yields are often materially reduced 
because of the droughtiness in summer and early in fall. Soybeans 
usually follow corn in the rotation. Rye is as well or perhaps somewhat 
better adapted than wheat, and it occasionally takes the place of wheat 
in the rotation. Some oats are grown, although they are‘not so well 
adapted as either wheat or rye. 

The principal hay crops are a mixture of timothy, alsike, and clover, 
and some redtop. Good stands of alfalfa and dover are somewhat 
difficult to obtain, even after heavy applications of lime. A consider- 
able part of this soil is in permanent pasture of fair to low quality. 
Broomsedge and various weeds are the principal vegetation on many 
of the permanent pasture areas. Good stands of bluegrass, however, 
occur on some areas that have been limed and given rather heavy 
applications of phosphate fertilizer. A few areas are used for 
vegetables. 

uitable rotations are given under management group 9 in table 10. 


Newton loam (0 to 2 percent slopes) (NB).—This soil was developed 
on loose sands of Wisconsin glacial age. It is a very poorly drained, 
dark-colored member of the soil catena that also includes the exces- 
sively drained Plainfield, moderately well drained Berrien, imperfectly 
drained Morocco, and very poorly drained, very dark-colored Dillon 
soils. Morocco soils do not occur extensively enough in this county to 
be mapped separately. Newton loam occurs in shallow depressions 
and on broad depressed flats. Parts of the areas have been artificially 
drained to permit cultivation. The relief is nearly level, and most of 
the moisture falling on the soil readily permeates it. The native 
vegetation included water-loving trees, rushes, sedges, and grasses. 
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Profile description in cultivated areas: 


0 to 7 inches, very dark brownish-gray to very dark-gray friable medium 
granular loam high in organic-matter content; strongly acid. 

7 to 13 inches, dark-gray to very dark brownish-gray loam to sandy loam; 
relatively high in organic-matter content; very strongly acid. 

13 inches+, mottled gray, yellow and brown fine sand to sand; irregular 
mottling, with conspicuous blotches and streaks of yellow; continues to 
depths of 10 to 20 feet or more; strongly to very strongly acid in the 
uppcr part; a gradual change to medium acid below 5 feet. 

The variations are chiefly in the thickness and organic-matter content 
of the first two layers. 

Use and management.—A large part of Newton loam is at present in 
forest. The high acidity and loose nature of the profile contribute to 
the relatively low productivity of this soil. The organic-matter con- 
tent and nitrogen supplies are relatively high, but the supplies of 
phosphate and potash are low. The crops grown on the cultivated 
areas are chiefly corn, wheat, soybeans, sweet corn, and hay. Many 
of the cultivated areas are somewhat droughty in summer and early 
fall, and moisture appears to be the limiting factor for corn as well as 
most other crops. Soybeans are rather extensively grown and they 
usually follow corn in the rotation. 

Alfalfa and clover stands are difficult to obtain because of the high 
acidity. Hay crops include timothy, some alsike and clover, and 
some redtop. A considerable part of this soil is in pasture of low 
quality. The pasture consists principally of broomsedge and various 
weeds, and a small proportion of bluegrass. A few excellent stands of 
bluegrass, however, were observed on this soil during the mapping 
season. 

Suitable management practices are given under management group 
9 in table 10. 


Nyona loam (0 to 2 percent slopes) (Nc).—This is a very poorly 
drained dark-colored soil decdlonad on poorly assorted highly calcar- 
eous gravel and sand, with minor quantities of silt and clay. It occurs 
in shallow depressions and on broad depressed flats in the northwestern 
part of the county, closely associated with Lear and Bronson soils. 
This soil, together with Lear loam, is included in a prairie border 
area of the outwash plains. Most of the water falling on the soil is 
removed internally. Removal of excess water is rather easily accom- 
plished, where outlets are available, by lowering the general water 
table of the area. Both open ditches and tile drains are used. Nyona 
loam differs from Brookston soils in having a higher content of gravel 
in the subsoil and somewhat poorly assorted substrata. Westland 
soils differ from Nyona loam in having been developed on highly 
stratified gravel. Natural drainage conditions are very similar to 
those of the above-mentioned soils. Native vegetation included 
water-tolerant trees. 

A profile description in cultivated areas: 

0 to 7 inches, very dark brownish-gray to very dark-gray friable loam; high 


organic-matter content; slightly acid to neutral. 

7 to 14 inches, dark-gray to very dark-gray heavy loam to silty clay loam 
containing considerable rounded gravel; breaks into coarse granular or 
small subangular blocky aggregates; organic-matter content relatively 
high; neutral to mildly alkaline. 

14 to 32 inches, mottled gray, yellow, and brown heavy loam to clay loam 
containing a considerable proportion of gravel and smal! rounded glacial 
pebbles; breaks into irregular sized and shaped pieces that are only 
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peri plastic when moist and slightly hard when dry; neutral to mildly 

alkaline. 

32 inches +, gray and light-yellow highly calcareous and not well-assorted 
gravel and sand, with a small proportion of silt and clay. 


Variations are chiefly in the organic-matter content and the color of 
the first two horizons, the content of gravel and pebbles throughout 
the profile, and the depth to calcareous material. 

Use and management.—Practically all of Nyona loam has been 
drained and cleared of timber and is under cultivation to the general 
farm crops of the region. These are field corn, sweet corn, soybeans, 
wheat, oats, and hay crops, including alfalfa grown alone or a mixture 
of alfalfa, clover, timothy, and alsike. Special field and hay crops 
and vegetables are grown to a minor extent. The soil is well suited 
to corn and soybeans, which are probably the dominant crops. Where 
Nyona loam forms a large part or all of the field unit, corn is grown 
for 2 or more consecutive years and is usually followed by wheat. 
Oats can take the place of wheat in the rotation. Fertilizers are 
needed for all crops. 

Tt is not necessary to apply lime for the success of clover and alfalfa. 
Good stands of these crops are obtained but there is some danger of 
loss caused by standing water. Some areas that are apparently 
somewhat overdrained have lower yields than other areas. This is 
especially noticeable in seasons of low moisture conditions. 

Suitable management practices are summarized under management 
group 8 in table 10. 


Ottawa loamy fine sand (2 to 10 percent slopes) (Oa).—This is an 
excessively drained soil developed on sandy glacial outwash materials 
over calcareous glacial till or lacustrine clays. It occurs on undulating 
to rolling relief, occasionally in dune-shaped areas that extend above 
the general level of the area. Surface runoff is slow, and the loose 
coarse surface soil and subsoil permit rapid movement of water through 
the soil. Wind erosion is potentially severe on cultivated areas. 
Native vegetation included black and Hills oaks. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown loamy fine sand, low 
in organic-matter content; medium to strongly acid. 
7 to 60 inches, brownish-yellow loose loamy sand to fine sand that changes 


gradually to sand with depth; below 3 or 4 feet the color may be pe 


yellow; contains an occasional lens or thin layer of pale-yellow slightly 


coherent material; strongly acid in the upper part of the horizon, changing 
gradually to slightly acid in the lower part. 

60 inches +, pale-yellow or gray and light-yellow calcareous loam glacial 
till or thin strata of sand, silt, or clay. 


Variations are chiefly in the depth to heavy-textured material, which 
is 4 to more than 10 feet. 

Use and management.—Ottawa loamy fine sand is droughty for the 
general farm crops of the area. Corn, soybeans, and hay crops, 
including alfalfa and timothy, are the principal crops, although some 
areas are used for special crops such as berries, melons, and cucumbers. 
The water-holding capacity is extremely low, and corn and soybeans 
are not well adapted. Alfalfa is probably better suited than other 
hay crops, although large applications of lime, phosphate, and potash 
are necessary to obtain and maintain a stand. This soil is better 
suited to melons, berries, cucumbers, and such crops than to field 
crops. A considerable part remains in forest, and a few areas are 


78 SOIL SURVEY SERIES 1939, NO. 24 


idle and support a growth of various weeds and a small quantity of 
bluegrass. 

Suitable management practices are summarized under management 
group 3 in table 10. 


Plainfield fine sand (1 to 6 percent slopes) (Pa).—This is a light- 
colored soil developed on loose acid sand. Itis an excessively drained 
member of the soil catena that also includes the moderately well 
drained Berrien, imperfectly drained Morocco, very poorly drained 
dark-colored Newton, and very poorly drained very dark-colored 
’ Dillon soils. Morocco soils do not occur in sufficient extent in this 
county to be mapped separately. Plainfield fine sand occurs on nearly 
level to undulating relief, often as low dunelike areas. It is mapped 

rincipally in the northwestern part of the county. ‘There is very 
Fittle surface runoff because of the loose porous nature of the entire 
profile. Moisture moves through the soil very rapidly. The material 
was probably originally deposited by water from the retreating ice 
sheets and has been subsequently shifted and reworked by wind action. 
Wind erosion is potentially severe on some areas, and blowouts—where 
the sand has been blown out for a depth of 4 or more feet—occur here 
ani there. Native vegetation included predominantly black and Hills 
oak. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown incoherent loamy fine 
sand; medium to strongly acid. 

7 inches+, brownish-yellow to pale-yellow loose fine sand or sand with an 
occasional streak, pocket, or seam of slightly coherent yellow sandy 
material; continues to depths of 4 to 20 feet or more with only slight 
color variations. 

Use and management.—Plainfield fine sand is a very droughty soil, 
and the supply of plant nutrients is very low. The principal crops on 
the cultivated areas are rye, corn, wheat, and alfalfa; a few areas are 
in melons. It is not well adapted, even with heavy fertilization, to 
corn, and yields are usually restricted by its low moisture-supplying 
capacity. Rye produces better yields than either wheat or oats. Far 
stands of alfalfa are obtained after rather heavy applications of lime 
and phosphate fertilizer. Good stands of clover or timothy are seldom 
obtained. This soil responds well to fertilizer and manure, but plant 
food is quickly leached because of the low clay content and very rapid 
internal soil drainage. A large proportion is in forest. 

Suitable management practices are summarized under management 
group 3 in table 10. 


Plainfield fine sand, rolling phase (10 to 20 percent slopes) (PB).— 
This phase includes areas of Plainfield fine sand that occur on rolling 
dunelike topography with slopes of 10 percent or more. Wind erosion 
is severe on cleared areas, and blowouts—areas where the wind has 
removed the soil to depths of 3 to 4 feet or more—are frequent. This 
soil occurs in association with Plainfield fine sand, occasionally on the 
leeward slopes. The profile is similar to that of the normal phase of 
Plainfield fine sand. This phase is used largely for forest and low- 
grade pasture; only a few areas are under cultivation. It is poorly 
suited to cultivated crops under present economic conditions. 

Ale ela practices are given under management group 3 in 
table 10. 
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Riverwash (0 to 2 percent slopes) (R).—Areas of Riverwash occur as 
islands in the Eel and Wabash Rivers and include a mixture of gravel, 
sand, rocks of various sizes, and small quantities of finer textured 
material. They are only a little above the river level at its normal 
stage, and their size and shape may be considerably changed by a 
single flood. chey support a scant growth of weeds and shrubs and 
are nonagricultural. 


Russell silt loam (2 to 6 percent slopes) (Rp).—Thisis the well-drained 
member of the soil catena that also includes the imperfectly drained 
Fincastle, poorly drained Delmar, very poorly drained dark-colored 
Brookston, and very poorly drained very dark-colored Kokomo soils, 
It is developed on relatively thin (12 to 36 inches) deposits of silt 
(probably loess) over calcareous Wisconsin glacial till. Russell silt 
loam is similar to Miami silt loam in drainage conditions, but differs in 
having a more silty surface soil and upper subsoil, a smaller quantity 
of oe and fine sand in the upper subsoil, a more acid reaction of the 
surface and subsoil horizons, and a greater depth to calcareous till. 
It occurs on undulating to gently rolling relief, closely associated with 
Fincastle and Brookston soils. Surface drainage is good to excessive, 
and the movement of moisture and air through the profile is moderate. 
The erosion hazard is severe, especially on the more sous 3 areas, 
The native vegetation was deciduous trees, chiefly white oak, hickory, 
ash, elm, and maple. : 

Profile characteristics in cultivated areas: 

0 to 7 inches, grayish-brown to light yellowish-brown, smooth, friable, jranu- 
lar silt loam, relatively low in organic-matter content; medium acid. 

7 to 10 inches, light yellowish-brown to prowneh a friable, heavy silt 
loam, usually free of grit and pebbles; permeable to roots and moisture; 
medium to strongly acid. 

10 to 18 inches, brownish-yellow to yellowish-brown silty clay loam (usually 
free of fine gravel); breaks into subangular blocky aggregates from \ to 
fé inch in diameter that are easily crushed into coarse granules when wet 

ut are hard when dry; strongly to medium acid. 

18 to 36 inches, brownish-yellow to yellowish-brown compact silty clay loam; 
breaks into subangular blocky aggregates from \% to 1}4 inches in diameter; 
a thin coating of gray colloidal material occurs on many of the cleavage 
faces, giving the material a somewhat mottled appearance in place, but 
the gray color disappears when the material is crushed; strongly to 
medium acid. 

36 to 45 inches, brownish-yellow oy clay loam containing much grit and 
numerous small rock fragments; less compact and more friable than the 
above horizon; breaks into irregular-sized subangular pieces; medium to 
slightly acid. 

45 inches+, gray and yellow compact calcareous loam glacial till composed 
of unassorted silt, clay, sand, and rock fragments. 

Variations are chiefly in the texture and thickness of the different 
horizons and the depth to calcareous till. Russell silt loam mapped 
south of the Wabash River and Pipe Creek often occurs in close asso- 
ciation with Miami silt loam. The profile characteristics vary and 
are similar in many cases to those of Miami silt loam, except that the 
depth to calcareous till is considerably ae The thickness of the 
silty material varies from place to place. In many instances the 
separation between Russell silt loam and Miami silt loam south of the 
Wabash River has been drawn arbitrarily, and Russell- like profiles 
el occur in small areas within the regions of Miami and associated 
80 
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Use and management.—The rotation in general use consists of corn, 
wheat or oats, soybeans, and hay crops, including alfalfa grown alone 
or a mixture of alfalfa, clover, alsike, and timothy. This is altered 
to include special field and hay crops and an occasional vegetable crop. 
The surface soil is relatively low in organic-matter content and nitro- 
gen, and it is necessary to apply all available organic matter in order to 
maintain or increase productivity on this soil. Erosion is potentially 
severe on most areas, especially those with steeper slopes; and the 
rotation should include, where feasible, a large proportion of small 
ae and hay crops and a small proportion of clean-cultivated crops. 

or legumes, it is necessary to apply larger quantities of lime to this 
soil than to Miami soils. 

Corn usually follows hay crops in the rotation. Soybeans and 
wheat are well adapted. Oats occasionally take the place of wheat 
in the rotation. Alfalfa and clover are wall adapted, providing sufh- 
cient lime is used to bring the pH to 6.0 or higher. Bluegrass pasture 
is well suited to this soil, providing sufficient lime and phosphate ferti- 
lizer are used. Small isolated areas remain in forest. 

Suitable management practices are summarized under management 
subgroup 1A in table 10. 


Russell silt loam, sloping phase (10 to 20 percent slopes) (Rz).—The 
profile characteristics of the sloping phase are similar to those of the 
normal phase except that the various horizons are somewhat thinner 
and the depth to calcareous till is less. Erosion is potentially severe 
on cultivated areas and on permanent pasture, and many areas are 
moderately to severely eroded. On such areas a considerable part of 
the original surface soil has been removed and the plow soil, or present 
surface soil, includes a part of the subsoil. Tilth conditions are poor, 
ee organic-matter content is extremely low. Surface runoff is 
rapid. 

ve and management.—Since Russell silt loam, sloping phase, often 
occurs in close association with areas of the normal phase, it is culti- 
vated to the same crops. These include corn, soybeans, wheat or oats, 
and hay crops. Crop yields are considerably lower on this phase than 
on the normal phase. The more sloping areas are better adapted to 
alfalfa or to permanent pasture than to cultivated crops. It is 
essential that erosion control practices be used and that rotations 
including a predominance of smal] grain and hay crops and a small 
proportion of intertilled crops be used in order to Tel control erosion. 
A considerable proportion of the soil is in permanent bluegrass pasture. 
The quality of these pastures could be materially improved by the 
use of sufficient lime and phosphate fertilizer and by weed control. 
A few areas remain in forest. 

Suitable management practices are summarized under management 
subgroup 1B in table 10. 


Russell silt loam, steep phase (20 to 50 percent slopes) (Rr).—The 
profile characteristics of the steep phase are somewhat similar to those 
of the normal phase but vary according to the steepness of the slopes. 
The various horizons are much thinner, and the depth to calcareous 
till is considerably less than for the normal phase. Russell silt loam, 
steep phase, is mapped principally adjacent to the valleys of the Wabash 
River in rather long narrow tracts between the upland areas of Russell 
and other soils and the terrace or first bottom areas in the valley. 
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Use and management.—Practically all of this steep phase is in 
’ forest or brush growth. It is essentially nonagricultural, and forest 
is probably the best use. A few areas, however, having the milder 
slopes are suitable for permanent bluegrass pasture. 

Suitable management practices are summarized under management 
subgroup iC in table 10. 


Russell-Miami silt loams (2 to 6 percent slopes) (Ra).—This com- 
plex includes Russell silt loam and Miami silt loam in such close 
association that it is impracticable to separate them on the map. 
The profile characteristics in practically all of the areas range from 
those given for Russell silt. loam (p. 79) to those given for Miami silt 
loam (p. 71). It is probable that windblown silts, or loess, have been 
deposited over the surface, the thickness varying from place to place 
and within the same area. The thickness of the silty surface and upper 
subsoil is 0 to 24 inches or more, and the depth to calcareous till is 36 
to 75 inches within a horizontal distance of a few hundred feet. Also, 
the till is variable in texture, mineralogical content, and depth to 
calcareous material within short horizontal distances. Numerous 
spots of undetermined extent have friable sandy lower subsoils and 
calcareous sandy till at depths of 60 inches or more. 

The boundary line between this separation and Russell silt loam is 
drawn somewhat arbitrarily, and areas having these complex char- 
acteristics may occur within the areas of Russell silt loam. 

Use and management.—The crop rotation in general use on Russell- 
Miami silt loams consists of corn, oats, wheat, soybeans, and hay, 
including chiefly a legume-grass mixture. The rotation is often mod- 
ified by the proportion of the associated soils in a field unit. The 
organic-matter content is low, and both barnyard manure and green- 
manure crops need to be turned under. Liming is necessary for the 
best growth of alfalfa and clovers. The more sloping areas are sus- 
ceptible to erosion under intertilled crops, and a cover crop such as 
wheat or rye should be planted on these areas to protect the soil in 
fall, winter, and early spring. Some areas are ‘in bluegrass pasture, 
the quality varying from poor to excellent. The livestock-carrying 
capacity of most of the permanent pastures could be increased by a 
pasture-improvement program including liming, fertilization, re- 
seeding, and weed control. 

Suitable management practices are summarized under management 
subgroup 1A in table 10. 


Russell-Miami silt loams, sloping phases (10 to 20 percent slopes) 
(Rs).—This separation often occurs adjacent to small drainageways, 
in close association with Russell-Miami silt loams. The profile charac- 
teristics have the same variability as described for Russell-Miami silt 
loams, except that the thickness of the horizons and the depth to 
calcareous till is less. Erosion is potentially severe on cultivated 
areas and on permanent pasture. Numerous areas are moderately to 
severely eroded, and a considerable part of the surface soil and in some 
places a part of the subsoil have been removed. The plow soil, or 
preent surface soil, in these areas includes a part of the original sub- 
soil. 

Use and management.—Crops on cultivated areas are corn, wheat, 
oats, soybeans, and hay, including clover, alfalfa, and timothy. 
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Yields are somewhat lower than those obtained on the associated 
smoother areas. A considerable part is in bluegrass pasture. 

Suitable management practices are summarized under management 
subgroup 1B in table 10. 


Wallkill silt loam (0 to 2 percent slopes) (Wa).—This soil consists 
of a relatively thin recent alluvial deposit of light-colored mineral 
material over muck. The mineral material was washed from sur- 
rounding upland areas of Wisconsin drift. Wallkill silt loam occurs 
in small isolated tracts or as a band or transitional area between the 
upland mineral soils and the depressions or broad depressed flats of 
muck soils. Natural drainage conditions are poor to very poor, but 
a considerable part of the soil has been drained artificially for crop 
production. Native vegetation included water-tolerant trees and 
grasses. 

Profile description in cultivated areas: 

0 to 7 inches, grayish-brown to brownish-gray friable medium granular silt 
loam; organic-matter content variable but usually relatively low; 
slightly acid to neutral. 

7 to 15 inches, brownish-gray heavy silt loam, slightly mottled with gray and 
light yellow in the lower part; slightly acid to neutral. 

15 inches +, very dark-gray to nearly black granular muck that grades into 
yellow or brown mucky and peaty material below a depth of 30 to 36 
inches; slightly acid to neutral. 

The total thickness of the first two layers is 8 to 30 inches or more. 
Where the greatest thickness of mineral material occurs, the color of 
the lower deposits is often mottled gray, yellow, and brown. Included 
are a few areas where the surface texture is loam. 

Use and management.— Wallkill silt loam is usually closely associated 
with Carlisle muck or Carlisle silty muck, and the crops are similar 
to those on the associated soils. Corn, soybeans, and vegetables are 
the principal crops on the better drained areas; wheat or rye and hay 
crops are occasionally grown. The soil is fairly well adapted to corn, 
soybeans, and vegetables. It is not well adapted to small grains 
because of the danger of flooding. The inadequately drained areas 
are in permanent bluegrass pasture or are idle. 

Suitable management practices are summarized under management 
group 10 in table 10. 


Washtenaw silt loam (0 to 2 percent slopes) (Ws).—This very poorly 
drained soil is characterized by an accumulation of light-colored 
mineral material washed from surrounding upland areas and deposited 
over the dark-colored Brookston and Kokomo soils. It is mapped in 
small isolated areas throughout the county, usually in association with 
Brookston and Kokomo soils. It occurs in depressions and potholes, 
or as a band between the upland areas of Miami and associated 
soils and the Brookston and Kokomo soils. A considerable part has 
been artificially drained to permit cropping, although drainage is 
variable and is dependent to a large degree upon the feasibility of 
cutting tile drainage lines through the adjoining upland areas. Native 
vegetation included water-loving trees such as maple, elm, and asso- 
ciated species. 

Profile description of cultivated areas: 

0 to 7 inches, grayish-brown to brownish-gray friable granular silt loam; 
organic-matter content variable but usually lower than that in the 
Brookston soils; slightly acid to neutral. 
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7 to 15 inches, brownish-gray heavy silt loam having platy or laminated 
structure; lower few inches occasionally slightly mottled light-gray and 
yellow; slightly acid to neutral. 

15 inches+, dark brownish-gray to very dark brownish-gray loam to silty 
clay loam; this horizon is the former surface of either Kokomo or 
Brookston soils and grades at various depths into mottled gray, yellow, 
and brown heavy-textured material or to light-gray silty clay loam or 
heavier textured material; neutral. 

The first two layers, representing the silted-in material, are 8 to 25 
inches or more in thickness, and the content of organic matter in the 
surface and subsoil is also variable. Included are a few areas that 
have a loam surface texture. 

Use and management.—The greater part of Washtenaw silt loam is 
at present in permanent pasture or forest. Where properly drained 
it is cropped the same as the associated soils; rotations usually include 
corn, wheat or oats, and soybeans or hay crops. Corn and soybean 
yields are only slightly lower than those obtained on Brookston soils. 
Small grains are subject to the hazard of flooding, especially early in 
spring. The quality of the permanent pasture is variable and depends 
upon the adequacy of drainage. 

Suitable management practices are summarized under management 
group 7 in table 10. 


Westland silty clay loam (0 to 2 percent slopes) (Wc).—This soil 
was developed on highly calcareous glaciofluvial gravel of Wisconsin 
age. It is the very poorly drained dark-colored member of the soil 
catena that also includes the well to somewhat excessively drained 
Fox, moderately well drained Bronson, imperfectly drained Homer, 
and very poorly drained very dark-colored Abington soils. It occurs 
in slightly depressional areas or in depressed flats, often in old glacial 
drainageways. It is associated principally with the above-mentioned 
soils on the outwash plains and terrace areas, principally adjacent to 
the Wabash and the Eel Rivers. . : 

The water table was at the surface or slightly below it most of the 
year, but the greater part of the soil has now been artificially drained 
to permit cropping. Drainage is rather easily accomplished, where 
outlets are available, by lowering the general water table in the loose 
sand and gravel substrata. Both open ditches and tile are used. 
Native vegetation consisted of water-tolerant trees, chiefly red maple, 
elm, ash, and blackgum and some marsh grasses. 

Profile characteristics in cultivated areas: 

0 to 7 inches, dark-gray to very dark brownish-gray silty clay loam, relatively 
high in organic-matter content; neutral. 

7 to 14 inches, dark-gray to dark brownish-gray silty clay loam to clay loam, 
with a few light-yellow or brown mottlings in the lower part of the 
horizon; organic-matter content relatively high and numerous pieces of 
glacial gravel present; permeable to moisture movements and to plant 
roots; neutral. 

14 to 50 inches, mottled gray, yellow, and brown waxy and gravelly clay 
loam; breaks into large angular pieces that are plastic when moist and 
hard when dry; numerous rounded pebbles and pieces of gravel in the 
Upper part of the horizon, increasing in quantity with depth; neutral. 

50 inches+, gray and light-yellow stratified calcareous gravel and sand. 

Variations from the above description are in the color and organic- 
matter content of the surface soil and subsurface soil, the color and 
texture of the subsoil; the depth to mottling; and the depth to cal- 
careous gravel, which ranges from 40 to 65 inches. 
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Use and management—The management practices on Westland 
silty clay loam are governed by the extent of associated soils in a 
given field, unless this soil comprises all or a large part of it. Rotations 
consist of corn, wheat or oats, soybeans, and hay crops, including 
alfalfa grown alone or a mixture of alfalfa, clover, alsike, and timothy. 
This rotation is varied to include minor hay and field crops and 
vegetable crops. Where this soil comprises the greater part or all of 
the field, corn is often grown for 2 or more consecutive years. The 
content of organic matter and nitrogen is relatively high; that of 
phosphate and potash, however, is somewhat lower and fertilizers 
high in them should be used. Lime is not required for the success 
of legumes. 

Corn and soybeans are well adapted to this soil. Unless drainage 
is adequate, small grains are not so well adapted as corn and soybeans. 
Wheat usually follows corn in the rotation. It is occasionally damaged 
by excess moisture in winter and spring; and the grain tends to lodge, 
because of the high organic-matter and nitrogen content of the soil, 
unless sufficient phosphate and potash fertilizer are used. Oats take 
the place of wheat in the rotation. There is also danger of oats lodging, 
although the newer stiff-stemmed varieties are less susceptible. 

‘Alfalfa is well adapted, provided drainage is adequate. There is 
some loss, however, from high moisture conditions and heaving in 
winter and early in spring. A mixture of clover, alfalfa, timothy, 
and alsike is grown rather extensively. Excellent stands of permanent 
bluegrass pasture are obtained on this soil, although some could be 
improved by weed control. A few areas remain in forest. 

Suitable management practices are summarized under management 
group 8 in table 10. 


YIELDS AND PRODUCTIVITY OF CASS COUNTY SOILS 


The soils of Cass County are listed in table 7, and estimated average 
acre yields of the principal crops to be expected over a period of years 
under two levels of management are given for each soil. 

The estimates in columns A under each crop indicate yields obtained 
under prevailing practices. These practices, on most of the soils, 
include the use of some but usually insufficient amounts of commercial 
fertilizer; more or less regular crop rotations that usually contain a 
too high proportion of intertilled crops; artificial drainage, where 
necessary; application of some but often not sufficient lime; and the 
use of barnyard manure and some green manure. 

In columns B, yields under more careful and intense practices are 
given. Under such practices the rotation is more regular, or it includes 
the eae proportion of clean cultivated crops (as corn and soybeans); 
small grains; hay crops having a high percentage of clovers and 
alfalfa; and vegetable and special crops where suitable. Tho quantity 
of lime applied is ascertained by accurate soil tests, and the quantity 
and analyses of the commercial fertilizers used are based upon the 
plant-food requirements for a crop or for all crops in the rotation. 
Adequate artificial drainage is installed where necessary; improved 
varieties and high-quality seed are used; and where needed, mechanical 
measures such as contour tillage, stripcropping, terracing, and diver- 
sion ditches are used to control erosion. Some farmers exceptionally 
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skilled in the selection and application of all the elements of good 
management may obtain average yields substantially above those 
shown in columns B. 

The estimated acre yields are based primarily on interviews with 
farmers, the county agricultural agent, and members of the Purdue 
University Agricultural Experiment Station; direct observation by 
members of the soil survey party; and results obtained on experimental 
farms by the experiment station. They are presented only as estimates 
of the average production to be expected over a period of years, 
according to the two broadly defined types of management. It is 
realized that they may not apply directly to specific tracts of land 
for any particular year; as the soils shown on the map may vary 
somewhat from place to place, management practices differ slightly 
from farm to farm, and climatic conditions fluctuate from year to 
year. On the other hand, these estimates appear to be as accurate 
as can be obtained without further detailed and lengthy investiga- 
tions, and they serve to bring out the relative productivity of the 
soils shown on the map. 

Yields alone do not determine the relative worth of a soil for crops. 
The ease or difficulty of tillage and the ease or difficulty with which 
productivity is maintained, for example, also determine the general 
desirability of a soil for agricultural use. Steepness of slope, presence 
or absence of stone, the resistance to tillage caused by the consistence 
or structure of the soil, and the size and shape of areas are character- 
istics that influence the relative ease with which soils can be tilled. 
Inherent fertility and susceptibility to erosion are characteristics 
that influence the ease in maintaining soil productivity at a given 
level. In some cases the quality of crops differs according to the soil 
but the yields do not show this difference. Nevertheless for most 
crops and most soils, the yields that may be expected over a period 
of years afford the only quantitative expression of the productivity 
of the soil. 

The expected yields of various crops on the soils of the county 
have been converted into indexes in table 8. 

The rating compares the productivity of each of the soils for each 
crop with a standard of 100. This standard index represents the 
approximate average acre yield obtained without the use of fertilizer 
and other amendments on the more extensive and better soils of the 
regions of the United States in which the crop is most widely grown. 
An index of 50 indicates that the soil is about half as productive of the 
specified crop as a soil having the standard index. Soils given amend- 
ments, as lime or commercial fertilizer, or unusually productive soils 
may have productivity indexes of more than 100 for some crops. 

he indexes of the productivity rating table (table 8) are the 
expected yields of table 7 expressed as percentages of the standard 
yields adopted for the county as a whole: 


expected yield 


standard yield ee 


Productivity rating index= 
The standard yields on which the indexes are based are given in the 
table under the names of the crops for which the ratings are given. 
Columns A and B under each crop refer to two levels of management 
and correspond to similar columns in the table of expected yields 
(table 7) for which the levels of management are defined. 
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The soils are listed in table 8 in the approximate order of their 
general physical suitability for the important crops of the present agri- 
culture under prevailing management practices. The productivity 
ratings are based as far as possible on data obtained by experiment 
stations on similar soils, from records and experiments made by farmers 
in the county, and from similar sources. Where sufficient data are 
not available, the ratings are obtained by comparison with soils on 
which data are available, by field observations, and by consultation 
with farmers, county agricultural agents, and agricultural specialists. 


MANAGEMENT OF THE SOILS OF CASS COUNTY ” 


By A. T. WIANCKO, Department of Agronomy, 
Purdue University Agricultural Experiment Station 


Successful agriculture, requires, among other things, productive 
soils. Every farmer knows that soils differ in natieal productivity. 
His particular farm may have good or poor soil or some of each. To 
meke the most of his soil, a farmer should understand its characteristics 
and learn to correct its deficiencies. This is not difficult because the 
individual farm usually has only a few different kinds of soil. Each 
of these soils may present different problems in treatment and general 
management and must be studied and understood so that crops may 
be produced in the most satisfactory and profitable way. 

The purpose of the following discussion is to call attention to the 
deficiencies of the several soils of the county and to outline the treat- 
ments most needed to yield satisfactory results. No system of soil 
management can be satisfactory unless it not only produces profitable 
returns but also maintains the productivity of the soil. By applying 
present-day knowledge, soils that can be farmed at all can be improved 
by properly balanced systems of treatment and crop management that 
will give sustained yields at satisfactory levels of production. 


FERTILIZER ELEMENTS 


The approximate content of nitrogen, phosphorus, and potassium 
in the principal types of soil in Cass County, expressed in pounds of 
elements in 2,000,000 pounds of surface soil per acre (6 to 7 inches 
deep), and the relative quantities of available phosphorus and potas- 
sium are shown in table 9. These data are based on the analyses of 
composite samples of each soil collected from several different fields. 
The basic information given in table 9 concerning the natural fertility 
status of the principal soils should be helpful in considering the qualit 
of land in Cass County. In addition, an idea of some of the soil 
treatments that may be needed on certain soils may be obtained from 
the data in the table. 

The total content of nitrogen gencrally is indicative of what need 
the soil has for nitrogen as well as for organic matter, since nitrogen 
and organic matter are closely associated. Usually the darker the soil 
the higher its nitrogen and organic-matter content. Soils having a 


73 Compiled in part by H. P. Ulrich, Department of Agronomy, Purdue Univer- 
sity Agricultural Experiment Station. See also THe AGRonomMy HANDBOOK OF 
Soins anp Sorn MANAcEMENT and Crops anp Crop PropucTion IN INDIAN, 
assembled and edited by Garnet H. Cutler and Merville 0. Pence, Purdue Univer- 
sity Agricultural Extension Service. Periodic revision is planned for this publi- 
cation in order to keep it up to date. 
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low total nitrogen content soon become deficient in nitrogen, unless 
the supply is replenished by the growing and turning under of legumes 
or by the use of nitrogenous fertilizer. 


TaBLE 9.—Approzimate quantities of nitrogen, phosphorus, and 
potassium and relative quantities of available phosphorus and potassium 
in certain cultivated soils of Cass County, Ind. 


[Elements in 2,000,000 pounds of surface soil for an acre (6 to 7 inches deep)] 


Soil type 


Abington loam__----_--~-- 
Abington silty clay loam__. 
Aubbeenaubbee fine sandy 
loam, 
Bellefontaine fine sandy 
loam. 

Bellefontaine loam_____---- 
Berrien fine sandy loam__--_- 
Bethel silt loam..--------- 
Bronson fine sandy loam_ __ 
Brookston loam_---.------ 
Brookston silty clay loam. - 
Carlisle muck ?7______-_-.-- 
Carlisle silty muck §______- 
Coloma fine sand__---.---- 
Coloma loamy fine sand__-- 
Conover fine sandy loam_.- 
Conover loam___---.-.-.-- 
Crosby fine sandy loam __-- 
Croshy loam_.------------ 
Crosby silt loam. _._--._-- 
Dillon fine sandy loam_-_-.- 
Eel loam._--------------- 
Kel silt loam__.----------- 
Fincastle silt loam_____-_-- 
Fox fine sandy loam_---.._ 


Deep phase_..---------- 
Genesee fine sandy loam-_-- 
Genesee loam_-..__-.-.--- 
Genesee silt loam... .-- 
Griffin fine sandy loam. 
Hartman loam---.-. 
Hartman silt loam___-- 
Homer fine sandy loam- - - - 
Homer silt loam___.--.---- 


Kokomo silty clay loam___- 
Lear loam. __.------------ 
Maumee fine sandy loam.-- 
Maumee loam___-_--_----- 
Metea fine sandy loam-_---- 
Miami fine sandy loam__.-- 


Total 
nitro- 
gen 


Acid 
soluble 

hos 
phorus ! 


Pounds 
1, 410 
1, 820 

510 


490 


560 


Total 
potas- 
sium 


25, 000 


31, 000 
25, 000 
28, 000 
21, 000 
31, 000 
34, 000 

6, 000 


Available | Available 
phosphor- | potassium 
us 


High__-__ Medium 
Medium__} Low 
Low __-- Do 
ee: (: eee Medium 
---do__--_ Low. 
te: (« eee Do. 
22 -dOsecox Do. 
High_---- Medium 
---do.___. High. 
Medium_.| Low. 
MesdOcecaa! Do 
Low. _.-- Do. 
vecdOscce< Do. 
Medium__ Do. 
Woo -- Do. 
poddOscne< Do. 
2 J00te ce. Do. 
---d0...-- Medium 
---do,.-..| Low 
Medium-_- Do 
be cdOseo ce Medium 
Low. __-- Do. 
ps dOsenee Low. 
SeedOcece Do. 
secd0ceans Medium 
ee [eee Do. 
ee eOOeces Do. 
---do._---] Low. 
Medium_-_| Medium. 


1 Soluble in strong hydrochloric acid (specific gravity 1.115). 
3 Based on 1,000,000 pounds per acre. 
§ Based on 1,500,000 pounds per acre. 
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TaBLE 9.—Approrimate quantities of nitrogen, phosphorus, and 
potassium and relative quantities of eat oray arial ibe: and potassium 
wm certain cultivated soils of Cass County, Ind—Continued 


[Elements in 2,000,000 pounds of surface soil for an acre (6 to 7 inches deep)) 


Total Acid Total | Available | Available 


Soil type nitro- clad potas- | phosphor- | potassium 
gen | phorus!| tu us 


Miami loam. _......------ 2, 200 510 | 32,000 | Low--._..| Low. 
Miami silt loam__-__.---.- 2, 800 690 | 32, 000 |_-._do__.__ Medium. 
Millsdale silty clay loam__.| 5, 800 1, 550 | 30,000 | Medium-_- Do, 
Milton silt loam._.-_------ 3, 200 900 | 31,000 } Low_____ Do. 
Newton fine sandy loam..._| 5,400} 1,040 | 20,000 | Medium__| Low. 
Newton loam_-_-_-_.----.. 5, 000 960 | 26,000 | Low.___. Do. 
Nyona loam._-_.--..--..-. 6,400 | 1,020 } 24,000 | Medium__| Do. 
Ottawa loamy fine sand__-_} 1, 400 440 | 24,000 | Low_.-_. Do. 
Plainfield fine sand ____-__- 1, 000 540 | 24, 000 |-_.do_-__- Do, 
Rolling phase_.-..-----. 1, 000 490 | 24,000 |---do_.--- Do. 
Russell silt ‘loam——...-.---- 2, 800 750 | 33, 000 |-..do..-.- Medium. 
Wallkill silt loam_..._.__-- 8, 800 1,470 | 41,000 | Medium_. Do. 
Washtenaw silt loam_..._-~ 4,600 ; 1,130 | 40,000 |_._do_____ Do, 
Westland silty clay loam_-_.) 6, 000 1, 350 | 33,000 | High.--._ Do. 


1 Soluble in strong hydrochloric acid (specific gravity 1.115). 


The quantity of total phosphorus in most soils is usually about the 
same as that shown by a determination with strong acid, column 2, 
table 9. The supply of total phosphorus is low in most Indiana soils, 
and phosphatic fertilizers are generally needed. 

The total quantity of potassium in the soil can seldom be taken as 
indicative of whether or not it needs potash fertilizer. Some Indiana 
soils that have more than 30,000 pounds of total potassium to the 
acre in the 6-inch surface layer fail to produce corn satisfactorily 
without potash fertilization because so little of the potassium is in 
an available form and the rate of release from the unavailable form 
is so slow. Sandy soils and muck soils more often need potash 
fertilization than clay and loam soils. Poorly drained soils and soils 
with impervious subsoils usually need it more than well-aerated soils 
that permit deep root penetration. 

The available phosphorus and potassium determinations have been 
made by means of the so-called quick tests and the relative quantities 
are expressed as low, medium, and high. In interpreting these terms, 
it is usually assumed that soils testing low or very low will respond 
well to fertilization with the needed element. If the soil tests medium, 
a more limited response can be expected. A soil testing high or very 
high would be in no immediate need of the application of the plant food 
element concerned. Since the quick test is easily made, it is recom- 
mended that the soil or soils of each field of the farm be tested every 
few years to determine both the lime requirement and the fertility 
status. The available supply of any particular element may change 
because of the cropping system, the quantities of crops removed, the 
manure returned, and the fertilizer added. Plant tissue tests at 
critical periods in the development of the crop will show the nutrient 
status of the crop and which plant-food elements are most needed. A 
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soil testing service is provided at nominal cost through the Plant and 
Soil Laboratory, Purdue University, Agricultural Experiment Station, 
Lafayette, Indiana. Information on securing soil tests can be 
obtained by writing directly to the laboratory or by contacting the 
county agricultural agent. 

The chemical data discussed in the foregoing paragraphs of this 
section are not intended to be the sole guide in determining the needs 
of the soil. It should be recognized that there are many other factors 
that affect crop production. The depth, the physical character of 
the horizons of the soil profile, and the previous treatment and manage- 
ment are of great importance and should be taken into consideration. 

Tests indicate that nitrogen and phosphorus are much less available 
in subsurface soils and subsoils than they are in surface soils. On the 
other hand, potash in the subsoil seems to be of relatively high availa- 
bility. Crop growth depends largely on the quantity of available 
plant nutrients that the roots come in contact with. Eecept on some 
soils of very low clay content and consequently very low fertility, 
such as Plainfield, the crop will grow well on a soil of relatively low 
analysis, if it can root deeply and thereby feed from a larger volume 
of soil. If the roots are shallow, the crop will suffer from lack of 
nutrients, particularly potash, even on a soil of higher analysis. 
Fine-textured soils with large quantities of nutrient elements and a 
high clay content can endure exhaustive cropping much longer than 
coarser textured soils of low clay content. 

The nitrogen, phosphorus, and potassium contents of a soil are by 
no means the only chemical indications of high or low fertility. One 
of the most important factors in soil fertility is the base status and the 
degree of acidity of the soil. Soils that are strongly acid will not 
produce such crops as alfalfa, and sweet clover well, even though 
there is no lack of plant nutrients. Although nitrogen, phosphorus, 
and potassium are of some value when added to strongly acid soils, 
they will not produce their full effect until after such soils are limed. 

The acidity is expressed as pH, or hydrogen-ion concentration. For 
example, pH 7 is neutral. If the pH value is more than 7, there is 
some lime, or other base, in excess. Soils testing between pH 6.6 
and 6.1 are called slightly acid; between 6.0 and 5.6, medium acid; 
between 5.5 and 5.1, strongly acid; and below 5.0, very strongly acid. 
Wherever legumes are grown, particularly soil improving ones of 
high lime requirements, such as sweetclover and alfalfa, the soil 
should be tested to determine the reaction of both the surface soil 
and subsoil. In two soils having the same acidity in the surface soil, 
the one with the greater acidity in the subsurface layer is in greater 
need of lime. Those soils having a greater clay content than other soils 
of the same degree of acidity need a greater quantity of lime to 
neutralize them. 

In interpreting the soil survey map and soil analyses, it should be 
kept in mind that a well-farmed and well-fertilized soil that is natur- 
ally low in fertility may produce larger crops than a poorly farmed 
soil naturally higher in fertility. 


CROP ROTATION 


Soil characteristics determine to a large extent suitable uses of the 
land. Some soils may be used successfully for continuous culture of 
intertilled crops, but there are some practical reasons why a proper 
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balance between intertilled crops, small grain, and grass-legume 
meadows will usually produce a greater long-time return than one- 
crop farming. Therefore, in selecting a rotation, due consideration 
should be given to certain guiding principles, particularly those 
critical factors that limit production on your farm. In selecting a 
rotation, it must be kept in mind that different crops have different 
nutrient requirements, feed in different depths of the soil, have differ- 
ent moisture requirements, and may produce either beneficial or 
harmful results on the soil. For example, intertilled crops cause 
organic matter to be used up rapidly, whereas meadow crops tend to 
enrich the organic content of the soil. 

An adapted crop rotation properly managed (1) aides in maintain- 
ing the supply of nitrogen and organic matter, (2) helps control weeds, 
insects, and disease, (3) reduces soil erosion and leaching, (4) helps 
maintain crop yields, (5) makes use of manure and fertilizer more 
effectively, (6) provides better labor distribution, (7) permits Abeer g 
of income, (8) reduces the unit cost of production, and (9) fits in wit 
livestock farming. 

Below are 20 rotations listed in order from the most soil conserving 
to the most soil depleting. This list can be used for comparison of the 
different rotations as a guide in the selection of a suitable rotation for 
a given soil pattern. 


No. Rotation No. Rotation! 
1, G-M-M-M 11. C-B-G-M 
2. C-G-M-M-M 12, C-B-G--M-C-G (Sc) 
3. C-G-M-M 13. C-G (Sc) 
4, C-G-G-M-M 14, C-C-B- G-M-M-C-0O (Sc) 
5. C-G-M-M-C-G-G (Se) 15. C-C-G-M 
6. C-G-M-C-G (Sc) 16, C-B-G (Sc) 
7. C-B-G-M-M 17. C-C-G (Sc) 
8. C-C-G-M-M 18. C-C-B-G-M 
9. C-G-M 19, C-B 
10. C-G-G-M 20. Continuous C 


1 Legend—C=corn; G=small grain; O =oats; B=soybeans; M =meadow; Sc=sweetclover. 


MANAGEMENT GROUPS 


For convenience in discussing their management, the soils of Cass 
County are arranged in table 10 by groups according to certain im- 
portant characteristics that effect their use and require similarity in 
treatment. The main groupings are (1) light-colored mineral pai of 
uplands and terraces; &) danecoloral mineral soils of uplands and 
terraces; (3) organic soils; and (4) soils of the bottom lands. For ex- 
ample, the light-colored mineral soils of uplands and terraces are 
penerelly acid in reaction and low in organic matter and nitrogen. 

he dark-colored mineral soils of the uplands and terraces and the 
soils of the bottom lands are usually neutral in reaction, rich in organic 
matter, and more fertile than those of the other groups. The organic 
soils discussed here are developed largely from decayed plant material; 
consequently they have very important fertility problems, such as 
excessive nitrogen supply-and a very limited supply of potassium. 

Within the general grouping here described, the soils have been 
placed in subgroups according to natural drainage conditions and 
other characteristics to bring out and emphasize specific management 
problems related to soil erosion, water supply for crop production, 
soil acidity and natural fertility, internal drainage, and overflow. 
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Where a given soil requires different treatment than that of the 
group, it is specifically pointed out in the table or text. In using this 
section, the reader should determine the kinds of soils from the map 
and their grouping and management characteristics from table 10, 
and then read the text for general principles applicable to the use of 
we group and for ways that a given soil may differ from members 
of the group. 

Crop rotations recommended in table 10 are suitable for grain farm- 
ing where the soil is level and fertile, or livestock farming where 
erosion or some other factor limits production. On sloping and 
erodible soils, conservation practices are recommended as necessary. 
To use successfully the recommended rotation, it will be necessary to 
lime and fertilize adequately and follow other good agronomic prac- 
tices in order to grow the crops indicated. Where more than one 
rotation is given, the first is the more conserving. If desired, another 
rotation may be selected from the list on page 97. To provide ade- 
quate protection, however, the rotation will need to be more conserv- 
ing (that is, higher on the list) than the top rotation in table 10. 


MANAGEMENT GROUP 1—WELL-DRAINED MEDIUM-TEXTURED SOILS 


Soils of management group 1 have been subdivided on the basis of 
slope and problems related to land use into subgroups as follows: 
1A—Soils with gentle slopes (2 to 6 percent) ; 1B—Soils with moderate 
slopes (8 to 20 percent) ; 1C—Soils with steep slopes (20 to 50 percent) 
and 1D—Soils shallow to bedrock. Soils of the first two subgroups 
are arable and suited to the kinds of farming common in the county. 
Nonarable soils in this erup include the shallow soil, Farmington 
silt loam and Limestock rockland. The soils of management group 1 
occupy about 44,000 acres, or about 16.5 percent of the total area of 
the county. Specific management suggestions are given in table 10 
for each of the management subgroups. 


MANAGEMENT SUBGROUP IA—SOILS WITH GENTLE SLOPES 


Management subgroup 1A includes Miami loam, Miami silt loam, 
Russell silt loam, Russell-Miami silt loams, and Milton silt loam. 
With proper fertilization and limin , these soils will produce satisfac- 
torily all the crops adapted to the locality. 

Drainage and erosion control_—These soils not only have good nat- 
ural drainage but excessive runoff on the sloping areas. Under culti- 
vation, particularly with intertilled crops, they are susceptible to 
erosion. The amount of. erosion depends (1) on the ability of the 
soil to take up water and remove it quickly through the soil and (2) 
on the length and the steepness of the slope. Increasing the organic 
content by use of manure, crop residues, cover crops, and green manure 
crops will improve tilth and the moisture uptake as well as increase 
the moisture supply for crop production. 

Erosion is the most serious problem on this group of soils. Serious 
soil loss probably has occurred on all the more sloping areas that have 
been under cultivation. In the advanced stages of erosion, the plow- 
ing up of the more clayey subsoil reduces the rate of moisture intake 
and accelerates the soil loss. 

In order to control erosion natural water courses should be graded 
and kept in a grass cover wide enough to allow water to spread. 
Wherever possible, particularly where slopes are in one direction, 
plowing and other tillage operations should be crosswise of the slope 
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so that the speed of runoff is reduced and the formation of rills and 
gullies prevented. Where slopes are in several directions, as they 
often are on knolls on the divides, contour tillage may not be feasible. 
Under such conditions erosion can be controlled by reducing the pro- 
portion of row crops and keeping the soil in small grain and meadow 
crops @ large part of the time. 

Liming. —lIn their natural state, most light-colored soils of the up- 
lands and terraces were medium acid in reaction. Where erosion is 
active, as on steep slopes, and where the soils (such as Milton and 
Farmington) are younger and less well developed, the soil may be 
slightly acid to neutral and require little or no lime. For most legumes 
the soil should be limed to pH 6.5. As most soils have been limed to 
some extent, the soils should be tested, peal? if any trouble has 
been experienced in growing legumes. Farmers who cannot make the 
test can have it made at nominal cost through the Plant and Soil 
Laboratory, Agricultural Experiment Station, Purdue University, 
Lafayette, Ind. 

Organic matter and nitrogen.—All the soils of this group are naturally 
low in organic matter and nitrogen—generally the lighter the color 
of the soil, the lower the content. Constant cropping, without ade- 
quate return of organic matter to the soil, and various degrees of soil 
erosion are steadily depleting these important constituents. In many 
places the original supplies of organic matter have become so reduced 
that the soil has lost much of its native mellowness and easily becomes 
puddled and baked. This condition accounts in a large measure for 
the more frequent failure of clover and the greater difficulty of obtain- 
ing proper soil tilth. 

erever evidences of lack of organic matter occur, the only practi- 
cal remedy is to plow under or otherwise incorporate into the soil more 
organic matter than is used up in the processes of cropping. Decom- 
position of organic matter is constantly going on in the soil. Decom- 
posing organic matter should supply a substantial portion of the 
nitrogen required by crops. Since legumes are the only crops that 
can add appreciable quantities of nitrogen, along with organic matter, 
to the soil, they should be utilized as fully as practicable in the cropping 
system. Crops fed to livestock should be returned to the soil in the 
form of manure, and all crop residues not so utilized should be in- 
corporated directly into the soil. Cornstalks, clover and soybean 
haulm, and straw should never be burned. Burning destroys organic 
matter and drives the nitrogen back into the air. Modern plows 
equipped with trash shields will turn down and completely cover 
cornstalks and other heavy growth. 

A good way to increase organic matter and conserve nitrogen is to 
seed rye as @ cover crop in August or early in September on cornland 
that is to be plowed the following spring. Sweetclover and ryegrass 
may also be seeded in corn at the last cultivation. It is important to 
have some kind of a growing crop on these soils in fal] and winter in 
order to take up soluble nitrogen that otherwise would be lost through 
leaching and to reduce runoff and erosion. Without living crop roots 
to take up the nitrates from the soil water, large losses may occur 
between the regular summer-crop seasons and erosion on slopes and 
hillsides will be greater. 

Crop rotation.—Because of the erosion hazard, the soils of subgroup 
1A are better suited to a grain-livestock system of farming in which a 
4-year rotation of corn, small grain, and 2 years of mixed meadow is 
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recommended where conservation practices are not followed. On 
more sloping and erodible areas, the proportion of row crops to mea- 
dow crops in the rotation may have to be decreased. Because of the 
prevailing shortage of nitrogen and organic matter and occasional 
meadow failures due to inadequate liming or unfavorable weather 
conditions, mixed grass-lezume seedings should be made rather than 
pure stands of red clover or alfalfa. Where meadows stand either 1 
or 2 years, a satisfactory mixture consists of 3 or 4 pounds each of red 
clover and hardy alfalfa, % pound of Ladino clover, and 2 to 3 pounds 
of timothy per acre. This seeding is suitable for either hay or pasture. 

For fertile soils that have been limed and fertilized adequately, 
alfalfa should be the principal legume in the mixture, especially for 
meadow periods of 2 years or longer. The following mixture is recom- 
mended: Alfalfa, 8 pounds, smooth bromegrass, southern strain, 2 to 
4 pounds, timothy 2 pounds if fall sown and up to 6 pounds if spring 
sown, and % pound of Ladino if the crop is used for hay or pasture. 
Bromegrass is more productive and also more drought resistant than 
aon but it becomes established more slowly the first year after 
seeding. 

Corn, soybeans, wheat or oats, and mixed hay constitute an excel- 
lent 4-year rotation for these soils. Although both corn and soybeans 
are well adapted, two clean-tilled crops should not be grown in succes- 
sion where erosion is a hazard and no method of control is followed. 
The two legumes in this rotation will build up the nitrogen supply of 
the soil if considerable portions of the produce are left on the ground or 
returned, either directly or in the form of manure. With modern 
combines, the soybean straw can be spread evenly on the ground, and 
it will not interfere with the seeding of wheat. When soybeans are 
first introduced, the seed should be carefully inoculated with the 
proper variety of nitrogen-gathering bacteria, and this inoculation 
should be applied at least 2 years in succession. If more corn is 
wanted, as on intensive livestock farms, corn may be substituted for 
soybeans in the above rotation. On level nonerodible areas where the 
second corn crop can be given a good dressing of manure or nitrogen 
fertilizer, the 5-year rotation of corn, wheat or oats, and mixed 
hay for 2 years may be used satisfactorily. Where enough livestock is 
kept to utilize all feed grain and roughage in this rotation, there 
should be enough manure produced to make a fair application for each 
corn crop. In both the 4-year and 5-year rotations, a winter cover 
crop of rye should be seeded in the corn in September and plowed 
under with the corn residues the following spring. 

Alfalfa and sweetclover may be also grown alone on most of these 
soils if limed where needed and properly inoculated with nitrogen- 
gathering bacteria. In situations favorable to alfalfa, a separate field 
of alfalfa has been found to be a good insurance against shortage of 
hay or pasture. 

Fertilization.—The soils of management subgroup 1A are naturally 
low in phosphorus. The available supplies of this element are 
generally so low that the phosphorus required by the crops must be 
wholly supplied in applications of manure and commercial fertilizers. 
The nitrogen supplies in these light-colored soils are also too low to 
meet satisfactorily the needs of corn, wheat, oats, and other non- 
leguminous crops, and provisions for adding nitrogen must be made 
in the soil-improvement and crop-fertilization program. The total 
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quantities of potassium in these soils are large, but in most of the 
cultivated acreage the available supplies have become so reduced 
that potash, in manure or commercial fertilizer, must be applied for 
the most satisfactory production of crops. Without substantial 
provision for supplying all three of these fertilizer elements, the 
productivity of these soils will remain relatively low. 

Legumes and manure are the logical materials for supplying the 
greater part of the nitrogen required by crops, and they should be 
employed to the fullest practicable extent. TT restock farming that 
includes a liberal proportion of legumes in the cropping system is 
best for these soils. In most cases more nitrogen will be required for 
the grain crops, especially wheat and corn, than the manure and 
legumes produced will supply. It will pay to have some nitrogen in 
the fertilizer for wheat, regardless of its place in the rotation. Though 
it follows soybeans, wheat should be started properly by using nitrogen 
in the fertilizer applied at seeding time, because the nitrogen in the 
soybean residues does not become available quickly enough to be of 
much help in fall. The residues must decay first, and decay does not 
take place to any considerable extent until the following spring. 
Where a good clover or other legume sod is not available to supply the 
corn crop with nitrogen and little or no manure is applied, it pays to 
plow under 40 to 80 pounds an acre of elemental nitrogen, (the 
amount contained in 120 to 240 pounds of ammonium nitrate or 300 
to 400 pounds of ammonium sulphate or cyanamide) along with 
liberal quantities of phosphate and potash. Urea, anhydrous ammo- 
nia, or other forms of nitrogen may also be used. 

The only practical way to increase the supply of phosphorus in the 
soil is through the application of phosphatic fertilizers. Since large 
quantities of the phosphates applied are fixed by the soil in forms not 
immediately available, much larger quantities than the crop actually 
needs should be used. Manure, of course, should be used to the fullest 
practicable extent. It must be remembered, however, that manure 
returns to the soil only a part of the phosphorus taken out by the 
saa from which it was made and so adds nothing to the original 
supply. 

Mantis unleached by rain supplies about 10 pounds of potash per 
ton. The rest of the needed potash not supplied by the soil must be 
provided in commercial fertilizer. Only a small part of the large total 
supply of potash becomes available for crop use during a single season. 
The availability of the soil potash may be increased by good farming 
practices, including drainage where needed, deep tillage, the growing 
of deep-rooted legumes, and the plowing under of liberal quantities of 
organic matter. 

n the practical fertilization of these soils, most of the manure should 
be plowed under for the corn crop. Where the crop rotation includes 
wheat, some of the manure, about 2 tons to the acre, may be applied 
profitably to this crop as a topdressing in winter. 

The commercial fertilizer recommendation in table 10 is listed 
under two management levels: (1) Average management for the farmer 
who desires to make a smaller investment in fertilizers and (2) superior 
Management for the farmer who wants to build up the phosphate- 
potash reserve and at the same time maintain a medium or higher level 
of yield. The recommendations are given as pounds of P,O; and K,0 
per acre per year based on the recommended crop rotation on soils 

804488—65—8 
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that test medium or high in phosphate and potash. Where tests 
indicate that the soil is low in fertility and corn yields would be low 
without more fertilizer, it will usually pay to plow down 500 to 1,000 
pounds an acre of 10-10~10 or a higher analysis fertilizer and to make 
a light hill or row application of 3-12-12. Such applications have 
been profitable on medium-textured light-colored soils but involve 
greater risk on soils that have low water supplying power. 

For the Miami group of soils on 2 to 6 percent slopes a 4-year 
rotation of corn, small grain, and 2 years of mixed grass-legume 
meadow is recommended. Under average management for soils of 
subgroup 1A, 20 pounds of P,O, and 20 pounds of K,O are recom- 
mended per year; therefore 80 pounds of each would be applied over 
the 4-year period. If 200 pounds of 3-12-12 per acre is applied to 
corn in the row and 400 pounds is drilled with the small grain, there 
would be a deficit of 8 pounds of each for the rotation, or the equivalent 
of 66 pounds of 3-12-12. Under either system of fertilization, when 
the difference between the emounts needed and the amounts put on 
the grain is large enough, it would be applied as a broadcast applica- 
tion, either after the first cutting of second year meadows or before 
plowing for corn. Otherwise, a small deficit such as in the above 
example would be made up either by a change in the analysis or by an 
increase in the rate applied to grain crops. 

Supplementary applications of nitrogen, either plowed down or 
sidedressed for corn, are recommended where corn follows corn or a 
poor legume sod. A topdressing of 20 pounds or more per acre of 
elemental nitrogen to the wheat soon after growth starts in the spring 
will usually produce an increase in yield of 3 bushels or more per acre. 
This is the amount of nitrogen contained in about 60 pounds of am- 
monium nitrate or 100 pounds of ammonium sulphate. Oats are not 
as responsive to fertilizer as wheat, but where they are followed by 
meadow, they should also receive 300 to 400 pounds of 3-12-12 per 
acre. On light-colored soils from 20 to 40 pounds of nitrogen per acre 
may be applied without causing excessive shading of the meadow 
mixture by the grain crop. A bushel increase per acre i yield should 
be expected for each 3 or 4 pounds of nitrogen so applied. 


8 The fertilizer recommendations given in table 10 show the pounds of nitrogen 
(N), available phosphorus (P,0;), and water-soluble potash (K,O) per acre re- 
quired annually for rotations listed for the management group or subgroup. 

Below is a sample calculation of a fertilizer program for a given field of Miami 
silt loam under superior management and with a rotation of corn, wheat, and 
meadow for 2 years. 


N P05 kK,0 

Annual neéd.... coo ese e een ce eee cosas 0 25 40 
Total need during 4-year rotations, 4 times (0-25- 

AO) sccct oosccclesedacosceedenesetuenuess ee 0 100 160 

Apply: 

200 pounds of 3-12-12 to corn.___-.-------- 6 24 24 

400 pounds of 3-12-12 to wheat_____-------- 12 48 48 

18 72 72 

Additional P,O, and K,0 needed. -__..------------------ 28 88 


Broadcast application of 300 pounds of 0-9-27 to 

meadow would supply approximately the addi- 

tional néed 22 soc oe 3 ode eee hc ele ccessuencoeoeess 27 81 
Additional nitrogen is not recommended for corn when it followa 2 or more years 
of a good legume-grass meadow. 
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Where soybeans follow corn, they may be best fertilized by making 
a heavier application to the preceding corn crop, as they are sensitive 
to fertilizer injury during germination and early growth. Approxi- 
mately 100 pounds of 0-12-12 or 0-10-20 per acre may be safely 
drilled beside the row with the beans. 

Alfalfa is well adapted to all the soils of this group after they are 
limed adequately as needed. If liberally fertilized with phosphate 
and potash, alfalfa will pes profitable for either hay or pasture. 
Mixed seeding with small grain is the more common practice. For 
single seeding, 300 to 400 pounds per acre of 0-12-12 or similar fer- 
tilizer should be applied, either with a light seeding of oats in the spring 
or by itself on specially prepared ground sometime in August after a 
good rain. To maintain good yields and prolong the life of the stand, 
a topdressing of at least 300 pounds an acre of 0-10-20 or similar 
fertilizer should be applied every other spring. 


MANAGEMENT SUBGROUP 1B—S0ILS WITH MODERATE SLOPES 


The soils of subgroup 1B are Miami silt loam, sloping phase; Russell 
silt loam, sloping phase; and Russell-Miami silt loams, sloping phases. 
They occur on slopes ranging from 8 to 20 percent. Most of these 
soils are or have been under cultivation. As they usually occur in 
small areas, they are often cropped with the same intensity as associ- 
ated soils. Because of the slope and the greater susceptibility to ero- 
sion, cultural problems are similar to those of the associated soils, but 
control methods must be applied more intensively to preserve the soil. 
On areas with @ serious erosion hazard, the use of a 4-year rotation 
of wheat and 3 years of an alfalfa-grass meadow mixture can control 
erosion (see alfalfa-bromegrass mixture previously recommended on 
page 100). This rotation can be conveniently used by letting the 
many small areas lie in meadow a third year instead of plowing them 
for corn. Where these soils occur slong drainageways, they are 
usually somewhat steeper and slope in only one direction; consequent] 
conservation practices such as contour tillage can be readily applied. 
Without such practices it is necessary to keep a vegetative cover on 
the soil most of the time, 

Much of this sloping and eroded land has reverted to permanent 
pasture largely because of the declining crop yields. On such areas 
the grass stand is often thin and weedy and has low carrying capacity 
for stock. The productivity of such areas can be greatly increased by 
pasture renovation. Their need for lime and fertilizer can be deter- 
mined by soil testing. Usually an application of 1 to 2 tons of lime 
is needed and 300 to 500 pounds of superphosphate or 0-20-10 per 
acre. These applications should be broadcast and disked into the 
ground. A suitable pasture mixture for reseeding consists of legumes 
and grasses, including birdsfoot trefoil, Ladino clover, bromegrass, 
timothy, and Kentucky bluegrass. Tho fertilizer treatment should 
be repeated every 3 to 4 years. 


MANAGEMENT SUBGROUP 1C—S8OILS WITH STEEP SLOPES 


Management subgroup 1C is composed of the steep phases (slopes 
20 to 50 percent or more) of the Russell and Miami series and Fox 
loam, steep phase. Because of slope, erosion, and low productivit 
they are generally unsuited to cropping. The best use of these soils 
is Paaent pasture. If they are forested it is suggested they remain 
in forest. 
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MANAGEMENT SUBGROUP 1D—SOILS SHALLOW TO BEDROCK 


Farmington silt loam, and the associated Limestone rockland, are 
in this management subgroup. Much of the area of these soils has 
not been cleared of timber, but permanent bluegrass pasture is prob- 
ably the principal use. Many areas having very low livestock-carrying 
capacity would respond to pasture renovation where the stand is thin 
and the land is not too steep. Most of this land is nearly neutral in 
reaction and not in need of lime. Use has been limited by soil erosion, 
low fertility, overgrazing, and lack of weed control. 


MANAGEMENT GROUP 2—-MODERATELY WELL DRAINED TO SOMEWHAT EXCESSIVELY 
DRAINED MEDIUM AND MODERATELY COARSE TEXTURED SOILS 


Soils of management group 2 have been subdivided on the bases of 
slope and texture into: 2A—nearly level medium-textured soils; 2B— 
nearly level moderately coarse textured soils; and 2C—moderately 
sloping medium and moderately coarse textured soils. The total 
acreage of the soils of this group in Cass County is about 54,300 acres 
or 20.4 percent of the county. 

Specific management practices for each management subgroup are 
given in table 10. 


MANAGEMENT SUBGROUP 2A—NEARLY LEVEL MEDIUM-TEXTURED SOILS 


Management subgroup 2A includes Fox silt loam, deep phase; Fox 
silt loam; Fox loam; Hartman silt loam; and Hartman loam. With 
this and the followimg excessively drained groups of soils that are 
developed from gravelly or sandy materials, the most important single 
problem of land use is moisture-supplying power for crop production. 

Drainage and erosion control.—Soils of management subgroup 2A 
have good to excessive natural drainage. Except on gentle slopes 
around kettle holes and the heads of short drainageways, there is little 
runoff. Loss of drainage water and erosion are not serious problems. 
Water moves slowly over the nearly level land and is quickly taken up 
by the surface soil. Because of the porous substratum, water moves 
through the soil rather rapidly, but the moisture-supplying power for 
crop production is closely related to the thickness of the soil over gravel 
and to the clay content of thesoil. Other than erosion, soil management 
problems are somewhat similar to those of management group 1 (well- 
drained silt loam and loam soils) except that constant attention should 
be given to improving their water-holding capacity by incorporating 
as much organic material as possible, including manure, crop residues, 
cover crops, and especially green manure crops. 

Erosion control is most readily effected by keeping the soil covered 
with vegetation throughout most of the year. The Fox soils usually 
have simple or one-direction slopes around drainageways that lend 
themselves readily to mechanical practices such as contour tillage. 

Liming.—The acidity of this group of soils is partially related to 
the height of terraces above the fiood plain and to the age, or stage of 
development, of the soils. The lime requirement generally ranges 
from 1 to 2 tons per acre, but soils of the higher terrace positions, par- 
ticularly Fox silt loam, deep phase, are usually the more acid, while 
those of the low terraces, such as the Hartman soils, are nearly neutral 
‘ reaction and probably require no lime even for such crops as sweet- 
clover. 
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A pall matter and nitrogen.—During prolonged periods of dry 
weather, the moisture problem on this group of soils is likely to become 
more acute than on similar textured soils of the uplands, such as those 
of the Miami group. Building up the organic-matter content and 
moisture-holding capacity and use of more drought-resistant crops 
such as alfalfa, soybeans, and wheat will help to offset the effects of 
summer drought. Oats yields are invariably reduced somewhat by 
the hot dry weather that usually comes during June. 

Crop rotation.—A 5-year rotation of corn, soybeans, wheat, and an 
alfalfa-bromegrass mixture for 2 years will provide well-adapted crops 
and a maximum of drought resistance on this group of soils. Corn is 
susceptible to drought damage during prolonged dry periods on any 
soil of the group, but the danger is greater on Fox loam and the Hart- 
man soils. Alfalfa, either in pure stand or a mixture, is well suited 
because of its deep rooting. Smooth bromegrass is more drought-re- 
sistant than timothy, which is usually recommended for meadows 
standing 2 years or less. 

Where the slopes are gently sloping and somewhat erosive, contour 
tillage should be practiced where feasible; otherwise a small grain, 
preferably wheat, may be substituted for soybeans to control erosion. 

Fertilization —Because of the drought hazard, attention should be 
given to building up the general level of fertility and increasing the 
organic-matter content and moisture-holding capacity rather than to 
very heavy fertilization unaccompanied by measures to increase 
organic matter. Provision for maintenance of organic matter is par- 
ticularly needed on Fox loam and Hartman soils. Plowing down 
heavy applications of fertilizer for corm may not be successful in ab- 
normally dry years. For pure stands of alfalfa and mixed stands 
retained more than 2 years, yields may be maintained and the life of 
the stand prolonged by topdressing with a fertilizer high in potash 
during the second year after the first cutting of hay. 


MANAGEMENT SUBGROUP 2B—NEARLY LEVEL MODERATELY 
COARSE TEXTURED SOILS 


Management subgroup 2B includes the Fox and Bronson fine sandy 
loams of the terrace positions. 

This group of soils is intermediate between the soils of management 
subgroup 2A and the loose sandy soils of management subgroup 3A. 
Because of the better aerated and more open texture of this group, 
fertility problems related to phosphorus, potash, and nitrogen, together 
with the organic-matter content and the moisture-supplying capacity, 
are more serious than on the previously discussed group. None of the 
soils of group 2B contain enough phosphorus or potassium to warrant 
cropping without liberal fertilization, but the moisture supply where 
the soils are adequately fertilized is likely to be the limiting factor in 
crop production. Like the previously discussed group, these soils are 
acid and need lime for the satisfactory production of otherwise well- 
adapted legumes. 

Drainage.—As & group these sandy soils are so loose or open-textured 
to considerable depths that natural drainage is excessive and droughti- 
ness is a common fault. Only the Bronson fine sandy loam, bordering 
dark-colored depressional sole, is likely to become waterlogged during 
wet spring weather. The Fox fine sandy loam soils occupy slightly 
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higher, nearly level terrace positions; consequently most of the surface 
water is absorbed with little runoff or erosion except on gentle slopes 
around kettle holes and short drainageways. Soils of this group that 
occur on upland positions are senerally sloping and moderately 
erosive. 

Liming.—These light-colored sandy soils all have some acidity, and 
legumes such as alfalfa and sweetclover usually require liming if they 
are to grow successfully. 

Organic matter and nitrogen.—The organic-matter content of this 
group is very low because of the open well-aerated condition favoring 
rapid decomposition and oxidation of the soil organic matter and be- 
cause of the low clay content. Since the moisture-supplying power of 
these soils is very log building up the organic-matter content and 
improving the water-holding capacity require constant attention. 
The proportion of row crops that deplete organic matter should be 
limited in the rotation, and the soil should always be kept covered with 
a growing crop to take up soluble plant nutrients and so reduce losses 
from leaching. An adequate vegetative cover is also effective in 
reducing both water and wind erosion. Because of the moderate 
acidity and fair fertility of these soils, soil-building deep-rooted 
legumes such as sweetclover and alfalfa can be readily grown and 
should have an important place in the cropping system. 

Crop rotation.—A 5-year rotation of corn, wheat, and mixed alfalfa- 
bromegrass for 3 years is probably the most satisfactory for improving 
the soils of group 2B and effectively using the limited moisture supply. 
It controls erosion on the sloping areas and has a limited proportion of 
row crops to deplete the organic-matter supply. On nearly level areas 
of less droughty soils such as Fox fine sandy loam, deep phase, a 6-year 
rotation of corn, soybeans, wheat, and alfalfa-bromegrass meadow for 
3 years probably will satisfactorily maintain crop yields and be more 
profitable. 

Fertilization.—In the fertilization of these fine sandy loam soils, 
the maximum use should be made of legumes to provide nitrogen. 
Manure should be utilized to the fullest possible extent, and all crop 
residues should go back to the land. Additional nitrogen supplies 
will be needed for the grain crops, especially wheat. Avellable 
supplies of both phosphate and potash are very low in these soils, 
and adequate quantities should be supplied. However, the droughti- 
ness of these soils and their tendency to leach limit the quantities of 
fertilizer than can be safely applied at one time. Nitrogen and 
potash are most likely to be lost by leaching and should therefore be 
applied in quantities that can be used by the crop during the growing 
season. In general, the return of manure to the soil will in part 
supply the potash needs, but all the phosphorus will have to be 
supplied in commercial fertilizer. 

Since corn is not well suited to light-colored sandy soils, it should 
always follow a good legume sod crop that has been manured wherever 

ossible. At planting time 150 to 200 pounds of 3-12-12 or 3-918 
ertilizer per acre should be drilled with the corn. If adequate moisture 
supplies are expected, supplementary nitrogen may be plowed down 
or applied as a sidedressing. Wheat should always receive a top- 
dressing of about 20 pounds per acre of soluble nitrogen early in the 
spring. Alfalfa is better adapted than most crops to these soils 
because of its deep-rooting and drought-resisting qualities, but 
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liberal fertilization, particularly with potash, is required to maintain 
a thick and lasting stand. As permanent pastures are not dependable, 
drought-resisting rotation meadows should be the chief source of 
both hay and pasture. 


MANAGEMENT SUBGROUP 2C—_MODERATELY SLOPING MEDIUM AND 
MODERATELY COARSE TEXTURED SOILS 


The soils of management subgroup 2C are Bellefontaine loam, 
Bellefontaine fine sandy loam, Miami fine sandy loam, and Metea 
fine sandy loam. Like those of subgroup 2B, these soils are naturally 
low in fertility and organic matter. To obtain satisfactory yields, 
fertilizers containing nitrogen, phosphorus, and potash are necessary. 
Moisture-supplying capacity is low, and deep-rooted crops or crops 
that grow during the cool seasons are least likely to suffer drought 


injury. 

Menagoniint of these soils is very similar to that of subgroup 2B. 
The main difference is that on the more sloping soils of this group 
soybeans usually should not be included in the rotation. 


MANAGEMENT GROUP 3—EXCESSIVELY DRAINED COARSE TEXTURED SOILS 


Composed of the Coloma, Ottawa, and Plainfield loamy fine sands 
and Coloma and Plainfield fine sands, management group 8 includes 
soils of very low moisture-supplying power for crop production and 
very low fertility. On exposed sites oF the organic content is very 
low, wind erosion is likely to be serious. Management problems 
dealing with the moisture supply and fertility are very critical for 
these soils, Consequently they have limited use for moderately 
adapted special crops and general farm crops. Eroded areas, such as 
blowouts and some of the more infertile areas of Plainfield, are better 
suited to forestry. 

Soils of this group occupy about 12,300 acres or 4.7 percent of 
the county. 

Drainage.—Both surface soil and subsoil drainage are very rapid 
through these deep loose sandy soils. The topography is ‘irepalat 
and dunelike on much of this group; consequently, where there is no 
timber or vegetative cover, wind erosion is a hazard, especially on 
the exposed high points. 

Liming.—These soils are all acid and require adequate liming in 
order to grow deep-rooted legumes, such as alfalfa and sweetclover, 
which are so essential in the cropping program on this manegement 
group. The Coloma soils are usually less acid than the other soils of 
this group. Alfalfa therefore can be more successfully grown on 
them, as its deep roots can usually reach the nonacid calcium-bearing 
soil that occurs within 4 to 5 feet. 

Organic matter and nitrogen.—As these soils are droughty and very 
low in organic matter, they should be put in condition to grow the 
more efficient nitrogen-gathering and drought-resisting legumes such 
as alfalfa and sweetclover. The pene system should be made up 
veuly of small grains and meadow crops. Constant attention 
should be given to maintaining the organic matter and nitrogen 
content at satisfactory levels and to providing an adequate winter 
vegetative cover to prevent leaching of plant nutrients or blowing of 
the surface soil. 
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Crop rotation.—Oats, corn, and to some extent soybeans are unsuited 
because of the low moisture-supplying power of these soils. Rye and 
wheat that mature before the hot, dry summer months and deep-rooted 
crops such as alfalfa are best suited. Rye can be grown continuously 
if adequately fertilized, especially with nitrogen. However, a 4-year 
rotation consisting of rye or wheat and 3 years of alfalfa will probabl. 
be most successful in providing roughage and feed in a fetes 
system of farming so essential on these soils. 

Alfalfa will stand a lot of drought, and if sufficiently limed and 
fertilized with phosphate and potash, it will produce more than any 
other hay or pasture crop. On the Sand Experiment Field (Plainfield 
fine sand) near Culver, the most successful stands of alfalfa have 
been obtained from late-July or early-August seedings on disked 
small-grain stubble land. Some growers on these droughty soils 
favor plowing late in spring, summer fallowing late in July or early 
in August, and then hghtly drilling the alfalfa seed with some fer- 
tilizer on a well-cultipacked surface. Extra phosphate and potash 
should be plowed under or drilled in before the final preparation of 
the land for seeding. 

Where markets are accessible and there is adequate volume of 
produce, some of these sandy soils, such as Coloma, may be suited 
to melons, berries of various kinds, peaches, and grapes. 

Fertilization.—In. the fertilization of these sandy soils, legumes and 
manure should be used to the fullest possible extent to supply organic 
matter and nitrogen. Phosphate ere potash are in very short supply 
and should be liberally used. Potash is particularly needed in the 
culture of alfalfa to retain a thick and long-lived stand. Broadcast 
application is recommended; it should be applied after the first 
cutting as a topdressing to the second-year alfalfa meadows. Where 
available, manure should be used as a topdressing early in the winter 
on the small grain, and followed by a broadcast application of 20 to 
30 pounds of soluble nitrogen early in the spring when growth starts. 


MANAGEMENT GROUP 4—MODERATELY WELL DRAINED COARSE 
AND MODERATELY COARSE TEXTURED SOILS 


Management group 4 is composed of Berrien fine sandy loam and 
Berrien loamy fine sand. Their total acreage is small, only about 
1,608 acres or 0.6 percent of the county. 

Drainage.—The low-lying position of these soils and periodic high 
water table distinguish them from the soils of management group 3. 
When the water table recedes during summer, available moisture 
supplies may be inadequate for satisfactory crop production. Alfalfa 
is poorly suited because of the high water table during wet periods. 

Liming.—The lime need is usually high—higher than would normally 
be expected for soils of these textures. 

Fertilization and organic matter —Farm manures and crop residues 
should be used regularly on these soils to supply organic matter 
and nitrogen. Nitrogen from these sources is available over a longer 
period than soluble chemical nitrogen supplied by fertilizers. This 
is especially important in sandy soils such as these that have little 
clay to hold plant nutrients. 

Small fruits, as strawberries and the brambles, are adapted but 
need heavy applications of a complete fertilizer. 
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MANAGEMENT GROUP 5—IMPERFECTLY DRAINED MEDIUM 
AND MODERATELY COARSE-TEXTURED SOILS 


Management group 5 consists of the imperfectly drained soils of 
the uplands and is divided into two subgroups of different textures. 
They are: 5A—medium-textured soils and 5B—moderately coarse- 
textured soils. Together they occupy about 43,900 acres, or 16.5 
percent of the county. 

Management suggestions for the subgroups are given in table 10. 


MANAGEMENT SUBGROUP 5A~MEDIUM-TEXTURED SOILS 


Management subgroup 5A consists of Conover loam, Crosby loam 
Crosby silt loam, Fincastle silt loam, Fincastle-Crosby silt loams, an: 
Homer silt loam. The Crosby and Fincastle silt loams greatly pre- 
dominate. Conover loam is intermediate in drainage and color 
between: the other members of this group and the dark-colored Bae 
peony drained soils of management group 7. It is moderately dar 
in color and nearly neutral in reaction. It was placed in this group 
because its drainage characteristics are more nearly like those of 
Crosby and Fincastle soils, 

Dravnage.—These soils were all developed under conditions of im- 
perfect drainage. Their flat or only slightly sloping topography and 
relatively heavy and tight subsoils make them naturally wet and in 
need of artificial drainage. Homer silt loam has a gravelly sub- 
stratum, but it is usually at too great a depth to help drainage. The 
need for better drainage on these soils has been recognized by farmers 
and on many areas some tile ipl has been provided. Where 
tiling is still needed, the tile lines should be laid 30 to 40 inches deep 
and spaced about 3 rods apart. Wherever there is a gray or gray and 
yellow mottled subsoil, insufficient drainage is indicated. ithout 
tile underdrainage such soils cannot be satisfactorily managed and other 
beneficial soil treatments cannot produce their full effect. Tile 
drainage facilitates soil aeration, permitting deeper penetration of 
oxygen that helps to make the plant nutrients in the soil more avail- 
able. Tile drainage also permits plants to develop stronger and more 
efficient root systems that absorb required nutrients. Heavy fertili- 
zation may be of no avail if healthy root growth is hindered because 
excess water in the soil shuts out needed oxygen. 

Where land to be tiled is flat, great care must be exercised in order 
that the tile lines may have an even or accelerated fall. Nothing less 
accurate than a surveyor’s instrument should be used in establishing 
ate The grade stakes on the individual lines ahould be set care- 

ully before the ditches are dug and checked afterwards to make 

sure that the water will flow to the outlet with no interruption or 
slackening of the current. The rate of fall may be increased towards 
the outlet; but it should never be decreased without inserting a silt 
well or settling basin, as checking the current may cause the tile to 
become choked with silt. It is an excellent plan, before filling the 
ditches, to cover the tile to a depth of a few inches with straw, weeds, 
arc This prevents silt from washing into the tile at the joints 
while the ground is settling and thus insures proper operation of the 
drains from the outset. 

Liming.—Crosby and Homer soils range from slightly to medium acid 
and should receive 1 to 2 tons of ground limestone an acre. Fincastle 
silt loam is strongly acid, and, asa rule, should receive 2 to 3 tons of 
ground limestone an acre, or its equivalent in some other form of 
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lime. Whenever there is doubt concerning the lime requirement, the 
soil should be tested for acidity. 

Organic matter and nitrogen.—Like the associated well-drained, light- 
colored silt loam and loam soils, these soils are low in organic matter 
and nitrogen. These nade drained soils with low organic- 
matter content tend to flow together and puddle readily when wet 
and to crust over when dry. There is consequently greater difficulty 
in securing a satisfactory physical condition for seeding crops. Ade- 
quate drainage combined with the building up of the organic-matter 
supply will do much to restore the original mellow tilth of these 
soils. 

Crop rotation.—With proper liming, drainage, and fertilization, 
these soils will produce satisfactorily all the ordinary crops adapted to 
the locality. Because of the prevailing shortage of nitrogen and 
organic matter, every system of cropping or crop rotation should 
inelude one or more legumes to be returned to the land in one form 
or another. 

A 4-year rotation of corn, soybeans, wheat or oats, and mixed 
grass-legume meadow is recommended for this subgroup, because the 
crops are well adapted and soil erosion is not a problem. This rota- 
tion is preferred to the old standard 3-year rotation of corn, small 
grain, and hay, because it greatly simplifies the disposal of corn-crop 
residues, which can be turned under completely when plowing the 
land for the soybean crop, and because it provides for timely and easy 
seeding of wheat. Other advantages of this 4-year rotation have 
been discussed for the well-drained, light-colored mineral soils of 
uplands and terraces, with gentle slopes (management subgroup 14). 

If more corn is wanted than the 4-year rotation will provide and 
the fertility of the soil has been increased satisfactorily, a 5-year 
rotation of corn, corn, wheat or oats, and clover or mixed hay for 2 
years may be used. ‘This rotation, however, requires normal quanti- 
ties of manure supplemented with commercial devtilizer to maintain 
a proper fertility balance. It is well adapted to livestock farms 
where all the feed grains and much of the roughage can be profitably 
utilized and the resulting manure applied to the two corn crops. 

Fertilization —The soils of this group are similar to the well- 
drained, light-colored mineral soils of uplands and terraces, with 
gentle slopes (management subgroup 1A), in their natural supplies of 
nitrogen, phosphorus, and potassium, and their fertilization require- 
ments are similar to those discussed for these soils. The soils of sub- 
group 5A, however, may be more deficient in available potash because 
‘of restrictions on root development by seasonally excessive moisture 
supplies and by the rather heavy compact subsoil. For these reasons 
the fertilizer for these soils should contain more potash than that for 
the brown or yellowish soils. The availability of the soil potash may 
be increased by good farm practices, including tile drainage, proper 
tillage, the growing of deep-rooted legumes, and the plowing under of 
liberal quantities of decomposable organic matter to facilitate oxida- 
tion. 


MANAGEMENT SUBGROUP 8B-MODERATELY COARSE TEXTURED SOILS 
Soils of management subgroup 5B, include the fine sandy loams of 


the Aubbeenaubbee, Conover, Crosby, and Homer series. The Con- 
over soil included here is moderately dark colored and somewhat more 
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productive, particularly for corn, than the other members, but it 
occurs in relatively small areas mixed with and usually farmed like 
the associated Crosby soil. Otherwise these soils are all naturally 
low in total content of organic matter, nitrogen, and phosphorus. 
None of them contain enough available phosphorus or potash to 
warrant cropping without liberal fertilization. Most of them are 
acid and in need of liming for the satisfactory production of the other- 
wise adapted legumes. 

Drainage.—As a. group these soils need artificial drainage for satis- 
factory cropping, particularly during rainy seasons. Most areas have 
had tile drainage, but a few local areas need further improvement in 
the drainage system. Because of the open texture and the low organic- 
matter content, the soil tends to dry out during summer and crops 
suffer to some extent from drought, particularly on the deeper more 
sandy soils such as Aubbeenaubbee fine sandy loam. 

Organic matter and nitrogen.—Because of the limited moisture- 
holding capacity and the need for both organic matter and nitrogen, 
deep-rooted, drought-resisting legumes such as alfalfa and sweet- 
clover should have an important place in the cropping system. 
Furthermore, a livestock system of farming should be followed in 
which the roughage and grain are almost wholly fed on the farm and 
the crop residues returned to the land. 

Crop rotation.—When adequately drained and fertilized, the 5-year 
rotation of corn, soybeans, wheat, and 2 years of alfalfa-grass meadow 
is well suited to this management subgroup. On the slightly darker 
soils, such as Conover, and on areas that have somewhat better than 
average moisture-holding capacity, 1 year of meadow may be dropped 
to make a 4-year rotation. If a grain system of farming is followed, 
the 4-year rotation may be extended to 6 years by adding corn and 
grain with a sweetclover intercrop. Wheat is preferable to oats as 
the small grain crop in the rotation because it is almost grown before 
dry weather reduces crop yields. 

ertilization.—Since these light-colored sandy soils are deficient in 
nitrogen, it is important to grow legumes on them to supply as much 
of the nitrogen needs of the crops as possible. Manure should be 
used to the fullest possible extent, and all crop residues not otherwise 
utilized should go back to the land. No matter how well these prac- 
tices are followed, the nonleguminous crops will need some nitrogen 
in the commercial fertilizer used. 

Phosphates will be needed in considerable quantities because these 
soils are all naturally low in total content and available supply of 
phosphorus. The total supply of potassium is large; but since its 
availability is low to very low, all of the soils of this subgroup require 
potash fertilizer in quantities depending on the amount of manure 
applied. 

MANAGEMENT GROUP 6—POORLY DRAINED MEDIUM-TEXTURED SOILS 


Management group 6 consists of the silt loams of Bethel, Delmar, 
and Delmar-Bethel. Together they occupy only 252 acres, or less 
than 0.1 percent of the county. ost of the areas are small and 
occur with the imperfectly drained silt loams and loams of the Crosby 
and Fincastle series. Consequently, their use and management are 
dominated by these more extensive soils. In management the soils 
of this group differ from Crosby and Fincastle soils of management 
subgroup 5A mainly in requiring closer spacing of tile lines. 
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MANAGEMENT GROUP 7—VERY POORLY DRAINED, SLIGHTLY ACID TO NEUTRAL SOILS 
OF THE DEPRESSIONAL AREAS UNDERLAIN BY CLAYEY MATERIALS 


Management group 7 consists of Brookston and Kokomo loams and 
silty clay loams, Millsdals silty clay loam, and Washtenaw silt loam— 
soils that have predominantly clayey surface soils and subsoils and as 
a result have certain characteristic problems of tilth and drainage. 
This is by far the most extensive group of soils in the county; it occu- 
pies 76,057 acres, or 28.5 percent of the total area. 

Washtenaw silt loam, a light-colored soul, is not as dark on the sur- 
face as the grouping would indicate. It is included in the group for 
management discussion because of its close relation to the Brookston 
and Kokomo soils on which it has developed as an overwash from ad- 
joining light-colored, higher lying soils. This group includes the most 
productive soils of the county. 

Drainage.—These soils were all developed under conditions of very 
poor natural drainage. Cultivation is practically impossible without 
artificial drainage. Because of the heavy texture of the subsoil, a 
general lowering of the water table by a system of open ditches is im- 
possible. Consequently, a tile drainage system has been installed in 
which the main lines enter either short open ditches or heads of natural 
drainageways. 

Better drainage facilities are needed in some of the isolated and 
deeper depressions, usually where the present drainage system does 
not have enough fall to be extended. In some situations satisfactory 
drainage outlets are not available, as in areas of Washtenaw silt loam 
that occupy deep kettle-hole positions completely surrounded by 
much higher land. ‘This is also true of some flat or saucerlike areas 
of Millsdale silty clay loam that are underlain by rock at approxi- 
mately 3 feet. 

Where more drainage is needed, particularly in ponded areas, and 
suitable outlets are available, adequate tile drainage should be pro- 
vided to carry off the accumulating surface water and thus prevent 
continued drowning of crops after heavy rains. 

Liming.—With the exception of Washtenaw silt loam, the soils of 
this group are neutral to only slightly acid in reaction, and _conse- 
quently need no lime. Some of the lighter colored areas of Washte- 
naw silt loam may need a light application of lime. 

Organic matter and nitrogen.—The soils of this group are well sup- 
plied with organic matter and nitrogen. With reasonable care in the 
management of these soils, no special provisions for supplying these 
constituents will be necessary for a long time, although it erill generally 
be advisable to have a little quickly available nitrogen in the fertilizer 
for wheat and vegetable crops. Washtenaw silt loam will be bene- 
fited by the incorporation of all available crop residues and the growth 
of legumes wherever practicable. Some of the Brookston areas are 
not well supplied with organic matter or nitrogen. These constitu- 
ents should be maintained on such areas by growing legumes and turn- 
ing under or working into the surface all crop residues. 

Crop rotation.—This management group includes soils that are some 
of the best in the county after they are drained. After proper atten- 
tion to drainage, the most important requirement, and liming where 
needed, they will produce all the ordinary crops adapted to the region. 
They are suitable either for a grain or a livestock system of farming. 
Among the rotations that may be satisfactorily employed on most of 
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these soils are (1) a 6-year rotation of corn, soybeans, wheat, meadow, 
corn, small grain (with a sweetclover intercrop), (2) a 4-year rotation 
of corn, soit calle: wheat or oats, and mixed hay; or (3) a 3-year rota- 
tion of corn, wheat or oats, and mixed hay. Where more corn is 
desired and there is no serious soil tilth problem, such as may occur 
on the silty clay loam soils, more intensive rotations may be used, 
such as corn, corn, soybeans, wheat or oats, and mixed hay. A mixed 
seeding for the hay crop is gaining favor as compared with the clover 
alone or clover and timothy seedings commonly used in the past, be- 
cause it lessens the danger of an unsatisfactory stand. 

On most of these soils where adequate drainage has been provided 
and soil acidity is not a limiting factor, alfalfa and sweetclover can be 
grown alone if desired. All of these soils will produce excellent blue- 
grass pastures, although only poorly drained areas are so used. 

The better drained and more friable areas of these soils will produce 
good crops of various vegetables when satisfactory markets are avail- 
able and the extra labor problems can be handled. Tomatoes and 
aweet corn are well suited to these soils and are most frequently grown. 

Fertilization.—The soils of this group are well supplied or fairly well 
supplied with nitrogen, and as a rule the row fertilizer need not con- 
tain nitrogen for a of the ordinary field crops except wheat. On 
farms having both light-colored and dark-colored soils, the manure 
should be applied on the light-colored areas where both the nitrogen 
and organic matter are needed most. 

The total quantities of phosphorus in these soils are larger than in 
the light-colored soils. ‘These quantities, however, are not large 
enough to warrant drawing upon them to any considerable extent, al- 
though in the soil analysis table some of the heavier types in this group 
show high availability. The total content of potassium is large in 
all of these soils, but the available supplies are generally low. 

In most cases it pays to have a little nitrogen in the fertilizer for 
wheat, especially since it is advisable to sow late in order to escape 
hessian fly infestation, and enough phosphate and potash to take 
care of the needs of the hay crop to follow. The 3-12-12 analysis 
may be best for the heavier textured soils, and the 3-9-18 for the lighter 
textured ones. The rate of application should be 400 pounds or more 
to the acre. Where oats are the small grain crop in the rotation and 
clover or a Jegume-and-grass mixture for hay is to be seeded with it, 
300 or more pounds to the acre of 3-12-12 should be drilled. Where 
soybeans follow well-fertilized corn, they need not be specially ferti- 
lized, at least on the better soils. 

On the poorer soil areas that have not been previously well fertilized, 
it usually pays to use some phosphate and potash fertilizer, such as 
0-10-20. It should be applied at the rate of 400 pounds or more an 
acre, plowing under two-thirds of it and applying one-third on both 
sides of the row at planting time with a divided fertilizer attachment 
on the planter. 


MANAGEMENT GROUP 8—VERY POORLY DRAINED SLIGHTLY ACID TO NEUTRAL SOILS 
OF THE DEPRESSIONAL AREAS UNDERLAIN BY STRATIFIED GRAVEL AND LOAMY 
MATERIALS 


The soils of management group 8 include Abington and Westland 
silty clay loams; Abington, Lear, Nyona, and Maumee loams; and 
Maumee fine sandy loam. They occupy 12,575 acres, or 4.8 percent 
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of the total area of the county. In texture the Westland and Abington 
silty clay loams are more closely related to the previous group (man- 
agement group 7) in their management problems, whereas the Maumee 
fine sandy loam has the loose open texture of the soils of management 
group 9. 

Drainage.—Like the preceding group, these soils were formed under 
very poor natural drainage conditions; consequently cultivation was 
impossible without artificial drainage. The water table can be effec- 
tively lowered for an area by providing a system of open ditches. 
Tile drainage is used to a limited extent for the laterals reaching to 
detached or remote areas. Usually little difficulty is found in getting 
outlets, but some deep cuts may be necessary through sand-dune areas 
to reach a few scattered or isolated marshlands. Tile drainage sys- 
tems laid in gravel or loose sand that occurs at shallow depths may 
have a high maintenance cost, as they tend to sand-in readily at the 
joints. Deep open-ditch drainage of such soils may lower the water 
table excessively and result in drought reduction of crop yields adjacent 
to the ditch. 

Liming.—Like the heavier textured dark-colored soils of manage- 
ment group 7, these soils are neutral to slightly acid in reaction. As 
a group they do not need lime, but a higher proportion of them than of 
soils of group 7 are slightly acid. Soil tests should be made where 
there is some indication that lime may be needed. 

Organie matier and nitrogen.—Although soils of this group are 
reasonably well supplied with organic matter, they have a loose, 
somewhat open texture that favors more al decomposition, par- 
ticularly under a grain system of farming in which a higher proportion 
of clean-tilled crops is grown. This characteristic is particularly true 
of Maumee fine sandy loam. Constant attention should be given to 
the maintenance of organic matter by the growing of legumes and by 
working into the surface all crop residues. No residues should ever 
be burned or otherwise wasted. 

Crop rotation.—The soils included in this group are all fertile and 
vapaele of a high level of productivity. Because of their higher sand 
content, however, they are somewhat less durable than the soils of 
management group 7 if they are not adequately fertilized. They 
occur in somewhat larger and more uniform areas and are as well or 
better adapted to grain farming, provided they are liberally fertilized. 
All of the crop rotations listed for management group 7 are suitable 
for this group, including those in which a higher proportion of corn is 
grown, or in which corn is grown in 2 successive years. A rotation of 
corn, soybeans, and wheat with a sweetclover intercrop is well suited, 
if liberal amounts of nitrogen and mixed phosphorus and potash 
fertilizer are applied to maintain yields. As sweetclover requires a 
nearly neutral soil, probably much of this group would have to be 
limed to secure a good soil-building stand of this crop. Oats often are 
grown in place ap wheat because of the considerable winterkilling of: 
the latter resulting from standing water. 

Fertilization.— Although these soils have above average amounts 
of nitrogen, additional amounts are needed to produce high yields of 
grain crops, especially corn and wheat. The total quantity of both 
phosphorus and potash is larger than in the light-colored soils, but 
available amounts are relatively low and about equally deficient, 
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especially in the Lear, Maumee, and Nyona soils. On these soils corn 
usually should be given about 200 pounds of 0-10-20 fertilizer. Soy- 
beans require a similar fertilizer with a high proportion of potash. 


MANAGEMENT GROUP 9—VERY POORLY DRAINED STRONGLY ACID SOILS OF THE 
TERRACES UNDERLAIN BY STRATIFIED SAND 


Newton loam and fine sandy loam and Dillon fine sandy loam make 
up management group 9. They occupy 3,062 acres, or 1.2 percent of 
the total area of the county. These soils are fairly well to well sup- 
plied with nitrogen and organic matter but are predominantly poor 
in available phosphate and potash. They all need artificial drainage, 
which, because of the sandy substratum, is best accomplished by open 
ditches. The soils of this group are strongly acid and require heavy 
liming for successful cropping. 

Drainage.—Like the other two groups of dark-colored depressional 
soils, these soils must have artificial drainage to be successfully 
cropped, Because of the sandy subsoil, drainage is easy if outlets are 
obtained, usually through open ditches. Even though most of these 
soils have been drained, many areas require additional drainage to 
remove the surface water occurring in the winter and during the wet 
spring season. Wherever possible controlled drainage should be 
effected so that the water table can be raised during summer 
periods. 

Liming.—The Dillon and Newton soils are strongly acid and require 
heavy liming before any other beneficial soil treatment can be fully 
effective. At least 3 tons per acre of ground limestone is required as 
an initial treatment, and a ton or more may be required every 4 or 5 
years. 

Organic matter and nitrogen.—These soils are naturally well sup- 
plied with organic matter, but because they are sandy and well 
aerated the supply is rapidly broken down. Constant effort therefore 
should be made to return all crop residues and build up the organic 
supply where possible with legumes. 

Crop rotation—With controlled drainage, adequate ming, and 
proper fertilization, these soils will produce moderately good crops 
of corn, soybeans, oats, and in some cases wheat. Alfalfa and other 
legumes have not been too successfully grown. Where drainage 
cannot be controlled, a 4-year rotation of soybeans, oats, and mixed 
grass-legzume meadow for 2 years has been satisfactory. During the 
dry summer months, soybeans are able to withstand the drought 
conditions better than corn. Oats are more successfully grown than 
wheat, because they are spring seeded and reach maturity before. 
drought becomes serious. Winterkilling and excessive amounts of 
surface water in the spring frequently combine to produce thin stands 
and low ads of wheat. A mixture of red clover, alsike, and timothy 
is best able to withstand the acidity and moisture conditions on these 
soils. It produces a fair meadow stand, although the soil-improving 
value of the legume may be of limited value. 

Fertilization.—In the fertilization of these dark-colored sandy 
soils, it should be recognized that available soil potassium and phos- 
phorus supplies are very low. Consequently 0-10-20 or a similar 
analysis is needed on corn and soybeans, and 3-9-18 is needed on 
small grain. Where drainage is adequate, wheat gives excellent 
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response to spring applications of 20 pounds or more of nitrogen to 
the acre, 


MANAGEMENT GROUP 10—ORGANIC SOILS 


Management group 10 includes Carlisle muck, Carlisle silty muck, 
and Wallkill silt loam. Together these soils occupy 5,832 acres, or 
2.2 percent of the total area of the county. Carlisle muck greatly 
predominates. Wallkill silt loam is included in this management 
group because of its close association with the muck soils on which 
it is developed as overwash material from adjoining higher lying 
mineral soils. 

Profitable management of these soils involves careful drainage, 
control of wind erosion of the light surface muck when dry, the growin 
of suitable crops, and the application of adequate quantities of minera 
fertilizer especially rich in potash. Carlisle muck is very deficient 
in potash. Wallkill silt loam is fairly well supplied with potash in 
the upper horizons, the supply depending on the depth to the under- 
lying muck, and may not need much fertilizer for some time. 

The question is sometimes asked whether muck soils can be im- 
roved by burning. Mucks cannot be improved permanently by 
urning, and they may be seriously injured. Burning adds nothing 

On the other hand, it destroys saluable organic matter and nitrogen. 
The mineral plant food elements concentrated in the ash remains 
are not to be considered as gain because they were already there and 
after burning will soon be used up. The land is left in a poorer 
condition than before burning because of the destruction of organic 
matter and the consequent lowering of the land level in many places 
to such an extent that drainage is more difficult or the present drainage 
system is damaged. 

Drainage.—In improving muck soils, the first requisite is proper 
drainage. As a general rule, the water table should be lowered to 3 
feet below the surface. For meadows and pastures, a depth of 2 feet 
to the water table may be enough for best results. Muck soils will 
drain freely if the water has a chance to get away. It is not necessary 
for ditches or tile lines to be as close together as in the heavier soils. 
Ordinarily, the distance between tile lines or lateral ditches should be 
100 feet. Whether tile or open ditches should be used depends on 
local conditions. If the subsurface material is sufficiently firm to 
hold tile in place, tiling is preferable, since open ditches are always 
a nuisance. In extensive areas large open outlet ditches may be 
necessary. These, however, should not be deeper than is necessary to 

rovide outlets for tile lines and to keep the water table at a proper 
evel to meet the needs of crops. 

Most muck areas receive considerable surface and seepage water 
from the adjoining higher lands. The drainage plan should therefore 
provide for the removal of such waters near their source as well as the 
removal of the excess rainwater that falls directly on the muck area. 
The first thing to be done is to cut a ditch or lay a line of tile along the 
edge of the muck next to the adjoining higher land. This will catch 
the seepage and runoff from the higher land and make the drainage 
of the muck area comparatively easy, provided a suitable outlet can 
be procured. 

Muck soils should not be too deeply drained, because the crops 
grown on them are apt to suffer from lack of moisture at critical 
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times in prolonged dry spells. However, where tile drainage is 
installed, the lines of tile must be placed deep enough so that subse- 

uent settling of the soil will not leave them too near the surface. 

fter it is drained and under cultivation, muck settles considerably 
within the first few years, and allowances for this settling should be 
made. Great care should be exercised to establish an even grade 
for each line of tile, so that the flow of water will be uniform. Fine 
materials that wash in at the tile joints settle easily and soon will clog 
the tile if the grade is uneven. As a rule, nothing smaller than 5-inch 
tile should be used in muck soils. It is a good plan to cover the tile 
with a few inches of straw or grass and weeds before filling the ditches. 
This practice will keep much fine material out of the tile while the 
ground is settling. 

In some places it may be desirable to raise or hold up the water 
table when the dry season of the year approaches, especially for 
shallow-rooted crops. This can be done to some extent by tempo- 
rarily damming the ditches or blocking the tile outlets until sufficient 
rains come again. Drainage so controlled will reduce the shrinkage of 
the muck as well as result in heavier yields of shallow-rooted crops. 

Liming.—For most crops the soils of this group are‘ not sufficieutly 
acid to require liming. Where a crop that particularly needs a neutral 
or alkaline soil reaction is to be grown, light liming especially for this 
crop should be practiced. If there is doubt, advice should be procured 
from the Purdue University Agricultural Experiment Station at 
LaFayette, Ind. 

Crops for organic soils—These soils, when properly drained and 
fertilized, ney be used satisfactorily for most of the field and garden 
pas adapted to the climatic conditions of the region. Wheat, oats, 
and barley and many truck and garden crops are not so well adapted 
as to mineral soils. Where satisfactory markets and necessary labor 
are available, specialized truck farming is excellently suited to Carlisle 
muck and Carlisle silty muck. Potatoes, onions, carrots, beets, 
celery, parsnips, spinach, lettuce, cabbage, cauliflower, rutabagas, 
and other vegetable crops can be grown. Sweet corn and mint also 
will do well. Details concerning production practices for any of 
these crops can be procured from the Department of Horticulture 
of the Agricultural Experiment Station at Lafayette, Ind. 

For the general farmer, corn is the most popular and generally the 
best crop for these soils; and with proper fertilization, may be grown 
most of the time. It is necessary, however, to use early-maturing 
varieties of corn in order to escape early frosts. The small grains 
are the least suitable crops for organic soils, because they are apt to 
produce a rank growth of weak straw and lodge badly. Soybeans, 
sorghum, Sudangrass, and bluegrass for pasture are well adapted to 
these soils and may be fitted geen into cropping systems, _ 

Importance of compacting muck soils—One of the difficulties 
encountered in agg: ta! the highly organic soils, like Carlisle muck, 
is their tendency to be too loose on the surface. In preparing the 
seedbed, therefore, it is important to pack the ground thoroughly 
by the use of a heavy corrugated roller, and to go over the field more 
than once if necessary. Thoroughly compacting the muck at plant- 
ing time not only helps to get a more even germination of seeds and 
better early growth, but also lessens the danger of early frost damage 
to immature crops. 

304888—55——-9 
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Windbreaks.—The prevention of wind erosion during early dry 
periods and of the blowing out of tender crops while they are still 
small are ever-present problems on these muck soils. The simplest 
Alesha is to plant a row of rye for every few rows of tender seedlings. 

ome muck farmers plant certain species of willows or pines crosswise 
to the direction of the most damaging winds. 

Fertilization.—In the fertilization of crops on highly organic soils 
like Carlisle muck, potash is of first importance and should be the 
major constituent of: fertilizer applications. Carlisle silty muck does 
not need so high a aide fale of potash fertilizer. Wallkill silt loam 
has a fair supply of available potash. All of the soils of this group 
need some available phosphate. Nitrogen is present in great abund- 
ance in Carlisle muck and Carlisle silty muck. It need not-be applied 
in fertilizer on these soils ‘except for early planted vegetable crops 
that require quickly available nitrogen, particularly in late seasons 
when nitrification (the bacterial action that makes soil nitrogen 
available) does not begin early enough. The lighter colored areas 
of Wallkill silt loam are not so well supplied with nitrogen, and if 
used for vegetable crops, they will generally need some in the fertilizer. 

In general farming, corn should be fertilized with 0-9-27 on Carlisle 
muck, 0-10-20 on Carlisle silty muck, and 0-12-12 or 0-10-20 on 
Wallkill silt loam at rates of 200 to 400 pounds an acre. Soybeans: 
may be similarly fertilized; part of the application should be plowed 
down. For sorghum, Sudangrass, and mint, the fertilizer may be 
broadcast and disked in, or placed 4 or 5 inches deep through a 
fertilizer attachment on a grain drill. Bluegrass pastures should be 
topdressed with 0-12-12 or 0-10-20 every 2 or 3 years. 

Truck and garden crops that may be grown on these soils will 
need special fertilization. Details of fertilization for each crop and 
local condition can be obtained from the Purdue University Agri- 
cultural Experiment Station at Lafayette, Ind. 

On areas of muck just brought under cultivation, applications of 
partially rotted manure will be helpful in supplying beneficial bacteria, 
which often are lacking in newly cultivated mucks. 


MANAGEMENT GROUP II— WELL-DRAINED SOILS OF THE BOTTOM LANDS 


Management group 11 consists of Genesee silt loam, Genesee loam, 
and Genesee fine sandy loams. These soils cover an area of about 
3,500 acres, or 1.3 percent of the county. Most of the Genesee soils 
of the larger bottoms are under cultivation. The greatest difficulty 
in the management is to provide adequate drainage and to prevent 
damage from flooding. All of them are neutral to mildly alkaline 
and have no need for liming. 

Drainage.—Natural drainage is limited by periodic overflow and, 
in the heavier types, by slowly permeable subsoils. Water drains off 
quickly into the swales or is taken in rapidly through the permeable 
subsoil and recedes with the water table. 

Organic matter and nitrogen.—Genesee loam and Genesee silt loam 
contain moderate amounts of organic matter, but the Genesee fine 
sandy loam is low in this constituent. On the larger bottoms, con- 
tinuous cropping to corn has depleted the organic-matter supply and 
reduced crop yields. Cornstalks and other crop residues should be 
returned to the soil, and wherever possible legumes should be included 
in the rotation. Alfalfa can be grown successfully on most of the 
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higher areas of Genesee loam and fine sandy loam. Sweetclover 
should be grown as a soil-improving crop, either as an intercrop 
seeded in small grain or seeded in corn at the last cultivation. This 
latter practice has been most successful where the corn rows have 
been spaced wider to admit sunlight, moisture supplies have been 
adequate at seeding time, and the soil has been liberally fertilized. 
Seed inoculation is necessary where the crop has not been 
previously grown. 

Crop rotation.—Where flooding cannot be prevented, the crop rota- 
tion must consist largely of annual spring-seeded crops and such 
grasses and clover mixtures 4s will not be seriously injured by overflow. 
Corn and soybeans, which can be planted after the worst spring 
floods are past, are the most dependable crops for these bottom lands. 
If properly fertilized, corn can be grown repeatedly on all the bottom 
lands except Genesee fine sandy loam without much decrease in 
yields. On the higher areas of Genesee soils where the floods are of 
short duration and the water runs off quickly, alfalfa and sweetclover 
may also be grown. For such areas, a 3-year rotation of corn, corn 
or yh, and wheat or oats with a sweetclover intercrop will 

eatly improve the corn yields and help in the control of weeds. 

weet corn, tomatoes, and other vegetables are well adapted on the 
Genesee soils and may be satisfactorily produced for local markets. 

Fertilization —On overflow bottoms that receive deposits of silt 
from fertile uplands, there is not much need for fertilizer. Fertility 
experiments with corn on these soils indicates the greatest response to 
applications of nitrogen and little response to either phosphorus or 
potash on the finer textured soils. However, where the land has been 
cropped for a considerable length of time, especially on the more 
sandy areas, it pays to apply 100 to 200 pounds of 3-12-12 with a 
plowdown or sidedressing application of 40 to 80 pounds of elemental 
nitrogen per acre. On the more sandy areas, an analysis containing 
a higher proportion of potash may be more profitable, as available 
phosphorus is usually adequate. On the poorer and more sandy 
pert kde respond well to a fertilizer high in potash, such as 

10-20. 


MANAGEMENT GROUP 12-MODERATELY WELL DRAINED AND IMPERFECTLY 
DRAINED SOILS OF THE BOTTOM LANDS 


Eel silt loam and loam, and Griffin fine sandy loam are the soils of 
management group 12. They cover an area Gf about 7,200 acres, or 
2.7 percent of the county. Griffin fine sandy loam occurs in narrow 
poe i and small patches along drainageways. It is frequently flooded, 
and little of it can be cultivated. Most of it is used for permanent 
pasture or is forested. The Eel soils are the principal soils of small 
stream bottoms and old meander channels of the larger streams. 
Like the Griffin, they are used chiefly for pasture because of frequent 
overflow. 

Drainage-—The greatest problems in cropping these soils are the 
rovision for adequate drainage and the prevention of flooding where 
easible. Little can be done to drain the lower lying swales and old 

meander channels unless there is adequate fall to provide tile outlets. 

Organic matter and nitrogen.—The Eel soils were naturally above 

average in organic matter and nitrogen. However, on the larger 
bottoms continuous cropping to corn has depleted the supply of 


120 SOIL SURVEY SERIES 1939, NO, 24 


rar decomposable organic matter and brought a decline in good soil 
tilth. 

All crop residues such as cornstalks, soybean haulm, and straw 
should go back into the soil. Sweetclover is well adapted and is an 
excellent crop to use periodically to replenish the organic-matter 
supply and to improve soil tilth. 

Crop rotations.— Where periodic flooding in winter and spring occurs, 
the rotation should consist largely of annual spring-seeded crops and 

sses and clover mixtures that are not seriously damaged by over- 
iow. Crops like corn and soybeans, which can be planted after the 
hazard of spring floods has passed, are the most dependable for these 
soils. High yields can be maintained with continuous corn if ade- 
quate amounts of fertilizers are used and an occasional small grain- 
sweet clover combination is included to maintain soil tilth. 

Fertilization. —On the finer textured soils of the overflow bottoms 
that receive deposits of silt from the upland, nitrogen is often the 
only nutrient element that gives consistent response. Where heavy 
cropping has been practiced for a number of years, it may pay to apply 
phosphorus and potash fertilizers. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and development 
acting on parent soil material deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given point depend on 
(1) the physical and mineralogical composition of the parent material ; 
(2) the climate under which the soil material has accumulated and has 
existed since accumulation; (3) the plant and animal life in and on the 
soil; (4) the relief, or lay of the land; and (5) the length of time the 
forces of development have acted on the soil material. The climate, 
and its influence on soils and plants, depends not only on temperature, 
rainfall, and humidity but also on the physical characteristics of the 
soil or soil material and on the relief, which, in turn, strongly influences 
drainage, aeration, runoff, erosion, and exposure to sun and wind. 


ENVIRONMENT AND CHARACTERISTICS OF THE SOILS OF THE AREA 


Cass County lies in the region of Gray-Brown Podazolic soils that 
occupy the east-central parts of the United States.° Most of the 
soils have developed under a heavy forest cover of deciduous trees, 
with sufficient rainfall to wet the soil to an indefinite depth; therefore 
a moist condition is maintained throughout the soil except in short 
periods. The climatic and biological conditions permit only a rela- 
tively thin surface accumulation of organic litter and_a few inches of 
dark-colored soil in the upper part of the profile. The surface mat 
of organic matter is thinner than in the Podzol region to the north 
but thicker than in the Red-Yellow Podzolic region to the south. 
All soils, except the very poorly drained ones, are light colored and 
relatively low in organic-matter content, and they vary from medium 
to strongly acid in the solum. 

The soils of Cass County have developed mostly from drift of the 
Wisconsin glaciations. The parent material is unconsolidated sand, 
silt, clay, gravel, and rock fragments deposited as terminal moraines, 


® Batpwin, M. THE GRAY-BROWN PODZOLIC SOILS OF THE EASTERN UNITED 
sTaTes. Internatl. Cong. Soil Sci. Proc, and Papers 4:276-282. 1928. 
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ground moraines, glaciofluvial outwash plains, and terraces. Some 
areas have relatively thin deposits (12 to 36 inches) of silty material 
(probably loess) overlying the drift. Both mineral and organic soils 
are represented, the mineral soils comprising over 95 percent of the 
area, of the county. 

CLASSIFICATION OF SOILS 


The great soil groups represented in Cass County include Gray- 
Brown Podzolic soils, Brown Forest soils, Planosols, Humic Gley 
soils, Alluvial soils, and Organic soils. 


GRAY-BROWN PODZOLIC SOILS 


The Gray-Brown Podzolic group includes the Miami, Russell, 
Metea, Bellefontaine, Fox, Bronson, Hartman, Milton, Coloma, 
Plainfield, Berrien, Ottawa, Crosby, Fincastle, Homer, Conover, and 
Aubbeenaubbee series. 

The characteristics of this Gray-Brown Podzolic group of soils of 
the region are best expressed by the well drained and moderately 
well drained members. Carbonates have been removed by leaching 
to depths of 20 inches or more, and there has been deposition of 
sesquioxides in the B horizon of most of the soils. 

The characteristics of the Miami soils are those of a modal Gray- 
Brown Podzolic soil with clay accumulation or development in the B 
horizons. 

Profile description of Miami silt loam taken in a forested area 
(NW¥% NW% sec. 35, T. 25 N, R. 2 E) is as follows: 


Ao Tote Suet layer of leaves, moss, and forest mold about 4 inch 

ick. 

A, 0 to 3 inches, dark grayish-brown fine crumb silt loam containing a large 
quantity of organic matter and a mass of roots; a slight indication 
of laminated structure, with cleavage lines very feebly expressed; 
very slightly acid. 

As: 3 to 6 inches, light grayish-brown friable silt loam; a slight indication of 
laminated structure; organic-matter content low and few roots 
present; worm areas conspicuous; slightly acid. 

An 6 to 11 inches, grayish-yellow to yellowish-brown silt loam that breaks 
into small subangular blocky aggregates, from % to \% inch in 
diameter, and has a thin gray coating on the cleavage faces; medium 
acid; increased worm activity. 

B, 11 to 15 inches, yellowish-brown aly clay loam; breaks into subangular 
blocky aggregates of % to 1 inch in diameter, some of the cleavage 
faces having a thin coating of gray silty material; strongly acid. 

By 15 to 27 inches, yellowish-brown silty clay loam to clay loam breaking 
into coarse subangular aggregates; plastic when moist and hard 
when dry; medium acid. 

By, 27 to 30 inches, light brownish-yellow heavy silty clay loam having a 
structure similar to the above layer but the material less compact; 
occasional spots and streaks of gray material in lower part; neutral. 

C 30 inches +, yellowish-gray highly calcareous glacial till containing 
some grit and small angular rock fragments; breaks into large 
irregular-shaped chunks. 


Variations in Miami soils from the above profile are in the texture and 
thickness of the various horizons and in the depth to calcareous till. 

Russell silt loam is developed on thin deposits (12 to 36 inches) of 
silty material, thought to be loess, over calcareous till of Wisconsin 
age. Russell silt loam differs from Miami silt loam in having silt in 
the A and upper B horizons, a higher acidity, and a greater depth to 
lime carbonates. The irechanieal analysis of Russell silt loam (table 
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11) shows the high silt content to a depth of 30 inches; a sharp de- 
crease in silt between the 30- to 34-inch horizon and the 34- to 48-inch 
horizon; and the sharp increase in particles larger than 2 mm. between 
these horizons. The probability that the upper part of the profile 
was developed from material similar to the Ba, Ci, or Cs horizon is 
remote. 

The A and upper B horizons of the Metea soil are sandy to an aver- 
age depth of 26 inches. The lower B and the C horizons are similar to 
those of the Miami soils. The underlying material is calcareous till. 

Bellefontaine soils are characterized by a heavy gravelly clay loam 
B horizon and a substratum of gravel and coarse sand in which cross- 
bedane is conspicuous. 

Profile description of Bellefontaine fine sandy loam in a forested 
area having a good stand of walnut, oak, and hickory (SEXZNE sec. 4, 
in Jefferson Township) is as follows: 

Ag Thin accumulated layer of leaves, leafmold, and moss ¥ inch thick. 

A; 0 to 3 inches, dark grayish-brown very friable fine sandy loam; aggre- 
gates are very fragile and break easily into a uniform single-grain 
mass; a mass of roots and much organic matter present; worm activ- 
ity high; slightly acid. 

3 to 11 inches, ew brownish-yellow very friable fine sandy loam; some 
evidence of a fine subangular blocky structure but most of the 
aggregates are irregular and have a rather definite crushing point, 
breaking into very small crumbs; medium acid. 

B, 11 to 18 inches, yellowish-brown light sandy clay loam having a medium 

subangular blocky structure; strongly acid. 

Ba 18 to 26 inches, yellowish-brown compact sandy clay loam; breaks into 
very coarse subangular aggregates that break down under pressure 
into a loose gritty mass; medium acid. 

By 26 to 38 inches, brown to weak reddish-brown compact sandy clay loam; 
strongly acid. 

Bys 388 to 41 inches, dark reddish-brown gravelly and sandy clay loam; 
breaks into irregular-sized lumps; not so compact as the horizon 
immediately above and somewhat darker in color; neutral. 

C 41 sBEnER +, loose assorted and crossbedded highly calcareous gravel and 
sand. 


Bellefontaine soils vary from the above profile in the texture and 
thickness of the various horizons. They occupy the kames, eskers, 
and morainic hills in the upland areas. 

Fox soils are very similar to Bellefontaine soils in profile character- 
istics and vary in the surface texture and in the thickness of the 
various horizons. The heavy B horizon usually contains more gravel 
than the B horizon in Bellefontaine soils, and the substratum of 
gravel and coarse sand has horizontal stratification. The deep phase 
of Fox soils has much thicker A and B horizons; loose gravel is en- 
countered at a depth of 60 inches. 

Bronson fine sandy loam differs from Fox fine sandy loam in being 
mottled in the B horizon and in having a slightly higher organic- 
matter content in the surface soil. 

Hartman soils are located on the low terraces along the Wabash and 
the Eel Rivers and occupy a position intermediate between Fox and 
Genesee soils. There is a weak B development, and the underlying 
material is largely composed of rock rubble. 

Milton silt loam is developed on glacial drift underlain by limestone 
bedrock at a depth of less than 40 inches. It occurs on benches and 
high terraces along the Wabash River and Pipe Creek and is not sub- 
ject to overflow. 


> 
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Coloma, Plainfield, Berrien, and Ottawa soils have weakly developed 
sandy Gray-Brown Podazolic profiles and in this respect have some 
characteristics of Regosols. ; 

In a wooded area in NEY sec. 9, T. 28 N., R. 2 E., the following 
profile of Coloma loamy fine sand was observed: 

1. Thin accumulation of leaves, twigs, and moss, less than ¥ inch thick. 

2. 0 to 2 inches, dark brownish-gray loose loamy fine sand containing many 
roots and enough organic matter to give the mass a very slight 
cohesiveness; slightly acid. ; 

3. 2 to 8 inches, grayish-brown loose loamy fine sand; organic matter content 
sufficient to stain the material; few stones present; slightly acid. 

4. 8 to 13 inches, yellowish-brown loose fine sand; darker colored material 
from above penetrates this layer, giving it a streaked appearance; 
medium acid. 

5. 13 to 20 inches, brownish-yellow loose fine sand; pockets and streaks of 
darker material, evidently old root channels, are conspicuous; 
strongly acid. 

6. 20 inches +, palce sand with streaks and pockets of gray material; deep 
substratum, calcareous till, occurring at depths of 6 to 20 feet or 
more. 


Coloma soils occur on slightly higher and more rolling topography 
than the Miami soils. They are located north of the Wabash River 
in the Steuben Morainal Lake section of the Northern Moraine and 
Lake Region. The presence of large stones on the surface and in the 
profile discredits the assumption that these soils are the direct result of 
wind action. 

Plainfield soils are fluvioglacial deposits that have been reworked by 
wind action. The profile is similar to Coloma soils, but the acidity is 
slightly greater. 

he moderately well drained Berrien soils occur on the fluvioglacial 

outwash plain regions and are developed on loose acid sands. The 
surface soil is low in organic material, and the subsoil is mottled below 
depths of 15 to 25 inches. 

Ottawa soils are developed on sandy material over calcareous glacial 
till or clacareous stratified silt and clay. The depth to the calcareous 
material varies from 5 to 10 feet or more. 

The Gray-Brown Podzolic soils developed under imperfect natural 
drainage conditions include the Crosby, Conover, Aubbeenaubbee, 
Fincastle, and Homer. 

The Crosby, Fincastle, and Homer soils have fine-textured B 
horizons, and a somewhat sharper transition from the A to the B 
horizon than modal for Gray-Brown Podzolic soils. They are inter- 
grading toward the Planosols. 

Profile of Crosby silt loam in a wooded area (SEX sec. 13, T. 26 N., 
R. 3 E.) is as follows: 

Ay An accumulated layer of forest litter less than % inch thick. 

A, 0 to 3 inches, dark-gray friable silt loam having a fine crumb structure; 
organic content relatively high; many roots present; slightly acid. 

A, 3 to 9 inches, brownish-gray friable silt loam breaking into small sub- 
angular blocky aggregates from % to }{ inch in Ciameter; thin gray 
silty coating appears on some of the cleavage faces and along old 
root channels; much worm activity; slightly acid. 

B, 9 to 13 inches, mottled gray, yellow, an? brown silty clay loam; breaks 
into small to medium subangular blocky aggregates that crumble 
with some pressure into coarse granular material; medium acid. 

Bz, 13 to 24 inches, mottled gray and yellow clay loam or silty clay loam; 
breaks into coarse, well-developed subangular blocky aggregates; 
slightly plastic when moist and Shard when dry; medium acid. 
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Bz 24 to 29 inches, mottled gray and pale-yellow heavy clay loam having 
a structure similar to the above horizon but somewhat darker in 
color; this is the transitional zone between the lower B horizon and 
the C horizon; neutral. 

C 29 inches +, yellow and gray highly calcareous loam till composed of 
unassorted silt, clay, sand, and rock fragments. 

Fincastle silt loam is similar to Crosby soils in color and natural 
drainage conditions, but it is developed on thin deposits (12 to 36 
inches) of silt (probably loess) over loam till of Wisconsin age. Me- 
chanical analyses of Fincastle silt loam from other areas in the State 
show a sharp decrease in silt content between the upper part of the 
profile and the lower part, similar to that shown in the mechanical 
analysis of Russell silt loam in table 11. 

Homer silt loam occurs on the glacial terraces and is underlain at a 
depth of about 40 inches by stratified gravel and coarse sand similar 
to that underlying Fox soils. Mottling occurs in the lower A and the 
B horizon. 

Conover soils differ from Crosby soils in having darker colored 
surface soils relatively high in organic matter, and in having slightly 
more permeable B hoteone, hey are classified as Graey-Brown 
Podzolic soils that are intergrading toward Humic Gley soils. 

Aubbeenaubbee fine sandy loam has sandy and not well-developed 
A and upper B horizons. These characteristics are representative of 
Gray-Brown Podzolic soils that are undergrading toward the Low 
Humic Gley soils—a group of imperfectly and poorly drained soils 
without noticeable clay accumulations in the B horizons. The 
underlying material of Aubbeenaubbee soils is sandy loam to loam till. 


BROWN FOREST SOILS 


The Brown Forest soils are represented by Farmington silt loam. 
Farmington silt loam has & brown to dark-brown granular silt loam 
surface soil and a slightly finer textured granuler B horizon. It is 
underlain by limestone bedrock at depths varying from 8 to 16 inches. 


PLANOSOLS 


The Planosols include the Bethel and Delmar soils. They are 
developed under poor natural drainage conditions. The A horizons 
are dominately gray and change rather sharply from the silty A 
horizons to the clayey B horizons—a characteristic of Planosols. 
ied silt loam 1s developed on loam to coarse clay loam calcareous 
till. 

Delmar silt loam is developed on thin deposits (12 to 36 inches) of 
silt (probably loess) over loam to coarse clay loam calcareous till. 
ear dar to free lime carbonates averages about twice that in the 

ethel soil. 


HUMIC GLEY SOILS 


The Humic Gley soils include the Brookston, Kokomo, Washtenaw, 
Westland, Abington, Nyona, Lear, Maumee, Dillon, Newton, and 
Millsdale series. 

They have developed under very poor natural drainage conditions, 
with a water table at or near the surface for a large part of each year. 
The A horizons are high in organic matter; the B or G horizons are 
gray or mottled gray and yellow or brown. The underlying C or D 
horizons are either till, gravel, sand, or limestone. 
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Brookston soils are modal Humic Gley soils. In a thinly wooded 
area about 3 miles west of Onward, having an excellent stand of 
bluegrass, the following profile of Brookston silty clay loam was 
observed: 

Ay A very thin accumulated layer.of leaves and twigs. 

Au 0 to 2 inches, very dark-gray friable silty clay loam, high in organic- 
matter content and containing a mass of roots; neutral. 

Ai 2 to 6 inches, very dark grayish-brown or brownish-gray friable silty 
clay loam having a coarse granular structure; color becomes more 
brown than gray when crushed; neutral. 

Aj; 6 to 15 inches, dark brownish-gray or dark-gray heavy silty clay loam 
that breaks into irregular-shaped subangular pieces; slightly plastic 
when wet and hard when dry; neutral. 

BGx 15 to 23 inches, dark-gray plastic clay loam with slight yellow mottl- 
ing; breaks into large irregular-sized angular aggregates; sticky when 
wet and hard when dry; neutral. 

BG 23 to 42 inches, mottled gray and pale-yellow fine clay loam with a 
few angular pebbles, neutral. 

C 42 inches +, gray and pale-yellow fine loam highly calcareous till. 
Brookston soils vary from the above description in texture of the 
upper horizons and in depth to calcareous till. Free lime carbonates 
generally occur at a lower depth in the lighter textured Brookston 
soils than in Brookston silty clay loam. 

Kokomo soils occupy the very poorly drained depressional areas 
associated with Brookston soils, They have a higher organic-matter 
content in the surface soil, and the subsoil is gray instead of mottled 
as in Brookston soils. 

Washtenaw silt loam has a surface accumulation of silty material 
6 to 20 inches thick over dark-colored heavy material similar to that in 
Brookston and Kokomo soils. 

The general surface appearance and natural drainage conditions of 
Westland soil are comparable to those of Brookston soils. They 
occupy the depressional areas and old drainageways in the glacial 
terraces, associated with Fox, Abington, Homer and Bronson soils. 
The surface soil is dark grayish-brown and relatively high in organic- 
matter content. The lower A horizon is heavier in texture and lighter 
in color than the surface horizon. Ata depth of 20 inches the subsoil 
is heavy, waxy, gray- and-yellow mottled gravelly clay loam, under- 
lain at an average depth of 45 inches by stratified calcareous gravel 
and sand. 

Abington soils are more poorly drained than the associated Westland 
soils. The surface soil is very dark brownish gray; it is underlain by 
gray heavier material. Heavy, waxy, gravelly clayey material occurs 
at a depth of 20 inches, and loose stratified gravel and sand at a depth 
of 55 inches. 

Nyona soils are comparable to Brookston soils in surface appearance 
and the upper part of the profile but are underlain at an average depth 
of 40 inches by poorly assorted gravel and sand. They occur in the 
northwestern part of the county in association with Lear soils. 

Lear loam is comparable to Kokomo soils in natural drainage, color, 
and thickness of the surface and upper subsoil horizons, but it is under- 
lain by calcareous gravel and sand mixed with some poorly assorted 
silt and clay. 

Maumee soils are developed on loose calcareous sands. They have 
very dark-gray surface soil and upper subsoil to a depth of 18 inches, 
which are underlain by gray loose sand. 
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Dillon fine sandy loam is similar to Maumee fine sandy loam in 
color, organic-matter content, and natural drainage conditions but it 
developed on strongly to medium acid loose sand. 

Newton soils are developed on strongly acid sands. The organic- 
matter content of the surface soil is slightly lower than in Maumee 
and Dillon soils, and the loose sandy material below a depth of 14 
inches is highly mottled. 

Millsdale silty clay loam is a poorly drained soil. The surface soil 
is very dark brownish gray, and limestone bedrock occurs at depths 
of less than 40 inches. 

ALLUVIAL SOILS 


The Alluvial soils include the Genesee, Eel, and Griffin series. They 
occupy the flood plains of the rivers and streams and are subject to 
overflow. They receive periodic deposits of mineral material and 
thus do not have distinct horizon development. 

Genesee soils represent the well-drained Alluvial soils. The surface 
soil is brown to grayish brown, and little or no mottling has developed 
above a depth of 32 inches. Depositional layers are present in the 
profile. Genesee soils occasionally occupy ths higher parts of the 
bottoms. 

Eel soils, as mapped in this county, are moderately well and imper- 
fectly drained soils. They have grayish-brown to brownish-gray 
surface soils, and mottling of gray, yellow, and brown generally occurs 
at depths of 10 to 20 inches. 

Griffin fine sandy loam is moderately well to imperfectly drained, 
and conspicuous yellow or brown streaks and splotches occur below 
depths of 3 to 14 inches. 

ORGANIC SOILS 


Only a small area of the county is covered with organic deposits, 
and they are separated as Carlisle muck, Carlisle silty muck, and 
Wallkill silt loam. 

Profile description of Carlisle muck, taken in an undisturbed area 
(SEX sec. 3, T. 27 N., R. 1 E.) is as follows: 


1. 0 to 5 inches, black fine granular muck, containing numerous roots; slightly 


acid. 

2. 5 to fineness black coarse granular well-decomposed muck; slightly 
acid. 

3. 17 inches +, brown or brownish-yellow fibrous muck and partially decom- 
posed reeds, twigs, sedges, and other vegetable material; becomes 
yellow fibrous peaty material with depth. 

Carlisle silty muck has a surface layer composed of a mixture of 
muck and mineral material. The rest of the profile is similar to 
Carlisle muck. 

Wallkill silt loam is characterized by a deposit of light-colored 
mineral material over muck, and in this respect is not a true organic 
soil. The deposit is 8 to 20 inches in depth and has been washed in 
from the surrounding uplands areas of mineral soils. 


MECHANICAL ANALYSES 


Mechanical analyses of Russell silt loam, Miami fine sandy loam, 
and Conover loam, in Cass County, are given in table 11. 
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SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and 
mapping of soils in the field. The soil scientist walks over the area 
at intervals not more than one-quarter mile apart and bores into the 
soil with an auger or digs holes with a spade. Each such boring or 
hole shows the soil to consist of several distinctly different layers, 
called horizons, which collectively are known as the soil profile. Hach 
of these layers is studied carefully for the things about it that affect 
plant growth. 

The color of each layer is noted. The darkness of the topmost 
layer is usually related to its content of organic matter; streaks and 
spots of gray, yellow, and brown in lower layers generally indicate 
poor drainage and poor aeration. 

Texture—the content of sand, silt, and clay in each layer—is 
determined by the feel of the soil when rubbed between the fingers 
and is checked by mechanical analyses in the laboratory. Texture 
has much to do with the quantity of moisture the soil will hold avail- 
able to plants, whether plant nutrients or fertilizers will be held by the 
soil in forms available to plants or will be leached out, and the difficulty 
or ease of cultivating the soil. 

Structure, or the way the soil granulates, and the proportion of pore 
or open space between particles determine the permeability or per- 
viousness of the soil, and consequently the ease with which plant roots 
penetrate the soil and water enters it. 

Consistence, or the tendency of the soil to crumble, or to stick 
together, determines the degree of difficulty that will be encountered 
in keeping the soil open and porous under cultivation, Consistence 
covers such soil characteristics as hardness, friability, plasticity, 
stickiness, compactness, toughness, and cementation. 

The kind of rocks from which the soil has been developed, or its 
parent material, affects the quantity and kind of plant nutrients the 
soil may have naturally. Simple chemical tests show how acid the 
soil may be.” The depth to bedrock or to compact layers is deter- 
mined. The quantity of gravel or rocks that may interfere with 
cultivation, the steepness and kind of slope, the quantity of soil lost 
by erosion, and other external features are observed. 

On the basis of all these characteristics, soil areas that are much 
alike in the kind, thickness, and arrangement of their layers are 
mapped as one soil type. Some soil types are separated into two 
or more phases. A soil type will be broken into phases primarily 
because of differences in the soil other than those of kind, dhicieness. 
and arrangement of layers. The slope of a soil, the frequency of 
outcropping bedrock, the extent of its erosion, or the artificial drainage 
used on the soil are examples of characteristics that might cause a 
soil type to be divided into phases. 

Two or more soil types may have similar profiles; that is, the soil 
layers may be nearly the same, except that the texture, expecially of 
the surface layer, will differ. As long as the other characteristics of 
the soil layers are similar, these soils are considered to belong in the 
same soil series. A soil series therefore consists of all the soil types, 

10 The reaction of the soil is its degree of acidity or alkalinity expressed mathe- 


matically as the pH value. A pH value of 7 indicates precise neutrality, higher 
values, alkalinity, and lower values, acidity. 
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whether the number of such soil types be only one or several, that are, 
except for texture—particularly the texture of the surface layer— 
about the same in kind, thickness, and arrangement of layers. 

The name of a place near where a soil series was first found is 
chosen as the name of the series. Thus, Miami is the name of a well- 
drained light-colored soil series found on medium-textured highly 
calcareous glacial till in Cass County. Three types of the Miami 
series are found—Miami fine sandy loam, Miami loam, and Miami silt 
loam. These differ in the texture of the surface soil, as their names 
show. Miami silt loam is divided into three phases because some of 
it is undulating, some is moderately sloping, and some is steep. 
These three phases are Miami silt loam (the undulating phase), 
Miami silt loam, sloping phase, and Miami silt loam, steep phase. 

Areas that have little true soil are not designated with series and 
type names but are given descriptive names, such as Limestone 
rockland, Made land, and Riverwash. 

The soil type, or where the soil type is subdivided, the soil phase, is 
the unit of mapping in soil surveys. It is the unit or the kind of soil 
that is most nearly uniform and has the narrowest range of character- 
istics. For this reason land use and soil management practices can be 
more definitely specified for it than for broader groups of soils that 
contain more variation. One can say, for example, that soils of the 
Miami series need lime for alfalfa; but Miami silt loam (with 2 to 6 
percent slopes) has mild slopes, and, in addition to needing lime, is 
suited to row crops in a rotation with small grain and hay; whereas 
Miami silt loam, steep phase, has slopes that fall more than 20 feet 
in 100, is hard to work with heavy machinery, erodes easily, and 
should be used principally for long-term hay or pasture. Both are 
included in the Miami series. 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA's TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing_cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 

(2) fax: (202) 690-7442; or 

(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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SOILS OF CASS COUNTY, INDIANA: SUMMARY OF IMPORTANT CHARACTERISTICS 


F Map 
Soil t symbol 
Abington loam____-__-___---_-_____ Aa 
Abington silty clay loam_____________ AB 
Aubbeenaubbee fine sandy loam_-_____ Ac 
Bellefontaine fine sandy loam________| Ba 
Bellefontaine loam________.-_-______ Bs 
Berrien fine sandy loam___--__---____ Be 
Berrien loamy fine sand____-_________ Bp 
Bethel silt loam__.._------------__.- Bre 
Bronson fine sandy loam_____________ Br 
Brookston loam_-_-_---------------_- Be 
Brookston silty clay loam____________ Bua 
Carlisle muck _____...---------_-_- Ca 
Carlisle silty muck__..._--.-________ Ce 
Coloma fine sand._--_.__-_-_-________ Cr 
Coloma loamy fine sand_____________ Cr 
Conover fine sandy loam_____________ Ca 
Conover loam. -___...------------__- Cu 
Crosby fine sandy loam______________ Cx 
Crosby loam_________-----------__- Cu 
Crosby silt loam____..--------__---- Cu 
Delmar silt loam________-__.________ De 
Delmar-Bethel silt loams____.________ Da 
Dillon fine sandy loam______________- De 
Fel loam:... 02 osc Ea 
Eel silt loam.___.._.-......-.... 2. EB 
‘armington silt loam________________ Fa 
Fincastle-Crosby silt loams___________ Fs 
Fincastle silt loam__.-...__._..._____ Fe 
Fox fine sandy loam_____-__--------- Fb 
Deep phase_________------------ Fr 
Fox loam. 22 22 ese cnet es Fr 
Steep phase_____________________ Fe 
Fox-silt loam. 2-2-2222 052 cisco Fu 
Deep phase___---__--_----------- FE 
mesee fine sandy loam_____________ Ga 
GB 
Ge 
Gp 
Hartman silt loam______._____.-____- Hs 
Hartman loam____________________-- Ha 
Homer fine sandy loam______________ He 
Homer silt loam__-_-_-____________- Hp 
Kokomo loam____-_---_-_-_-------_ Ce 
Kokomo silty clay loam____________- Cp 
Lear loam: 222222222 s ste La 
Limestone rockland_________________ Ls 
Madeiland.- 2... 22322:-5-52 0222 o5o) M 
Maumee fine sandy loam____________ Ma 
Maumee loam_-----__-_____-_______ Ms 
Metea fine sandy loam______________ Mc 
Miami fine sandy loam_____.-_-___-_- Mp 
Miami loam____________-__---___--- ME 
Miami silt loam____________________ Mr 
Sloping phase____-_-___-___-_-_ Me 
Steep phase___________________- Mu 
Millsdale silty clay loam__-_________- Mx 
Milton silt loam______-_..-.-.______ Mu 
Newton fine sandy loam_____________ Na 
Newton loam________________-_____- NB 
Nyons loam... 20 Ne 
Ottawa loamy fine sand_..-._______-- Oa 
Plainfield fine sand________.___-____- Pa 
Rolling phase_________---------- PB 
Riverwash___________-_---_--.-----_ R 
Russell silt loam_____-.__--.-------_ Rp 
Sloping phase_-_--_-------------- Re 
Steep phase__________________-- Rr 
Russell-Miami silt loams___-__-_------ Ra 
Sloping pl.ases___________--____- Rs 
Wallkill silt loam__.____-_-_---_---- Wa 
Washtenaw silt loam_______________-_ Ws 
Westland silty clay loam___________-- We 


1 In addition gravel pits. 


Slope 


3-15 
3-15 
0-2 


Parent or underlying material 


Highly caleareous glaciofiuvial 
eeere and sand of Wisconsin 


Highly calcareous medium- to 
light-textured Wisconsin gla- 
cial till. 

Highly calcareous light-textured 

bib wares glacial drift. 


Noncalcareous, highly siliceous 
outwash sands. 

“Highly calcareous medium-tex- 
tured Wisconsin glacial till. 
Highly caleareous glaciofluvial 
gravel and sand of Wisconsin 

age. : 

Highly calcareous medium-tex- 
tured Wisconsin glacial till. 
“Yellow and brown macerated 

peaty and mucky material. 
pee d 
Loose fine o: medium sand over 
—o till. 


Highly ‘calcareous light-textured 
isconsin glacial till. 

Highly calcareous Wisconsin 

sae till. 


Highly calcareous crn il 
tured Wisconsin glacial till 

Highly calcareous medium-tex- 
—_ Wisconsin glacial till. 


Strongly to medium acid loose 
outwash sands. 

Neutral to slightly alkaline allu- 
vium from highly calcareous 
oo ift. 


Timestons bedrock______------- 
 () ee eee ee 
Highly calcareous medium- to 

heavy-textured Wisconsin 


glacial till overlain by a man- 
tle of silt (loess). 

Highly calcareous glaciofluvial 
gravel and sand of Wisconsin 


Neutral to slightly alkaline 
alluvium from highly calcare- 
ous Wisconsin drift. 


Highly caleareous rock rubble, 
sand, and gravel of Wisconsin 


Highly calcareous glaciofluvial 
gravel and sand of Wisconsin 
age. 

“Highly calcareous Wisconsin 
glacial till. 


Highly calcareous poorly as- 
sorted glaciofluvial gravel and 
sand of Wisconsin age with 
minor quantities of silt and 


Topography 


Depressions and de- 
pressed flats. 


Nosty. level to gently 
undulating. 


Undulating to slop- 

mc 

Ne pert level to gently 
ar es 


Depressions and de- 
prewod flats. 


el 


Depressions a de- 
pressed fla 

Nearly ie ‘flood- 
plains. 


Neatly level to gent- 
ly renee 


Neary level to gent- 
ly tn aletee 
Niasty oval disod 
plains. 


Nearly level____._-- 


Depressions and de- 
pressed flats. 


Calcareous glaciofluvial loose 
sands. 
“Highly calcareous ve" ieabai 
Vsovea glacial till. 


Highly calcareous Wisconsin 
glacial ti 

Highly calcareous Wisconsin 
glacial till. 

Seece OG cuca kamakuscaceuseheade 

agen GOs2csscseeastescossiscks 
Limestone bedrock - ----------- 

esas C6 (See 


Strongly to medium acid loose 
oes sands. 


Highly caleareous poorly as- 
sorted glaciofluvial gravel, 
sand, and some silt and clay 
of Wisconsin 

Medium acid loose sand over ecal- 
eareous clay. 

Strongly acid) loose sands___---- 


Caleareous gravel, sand, rocks, 
and boulders. 

Highly caleareous medium- to 
heavy - textured Wisconsin 
glacial till with a thin covering 
of silt. 


(4) 
Yellow and brown macerated 
peaty and mucky materials. 
Highly caleareous light- to 
heavy-textured Wisconsin gla- 
cial till. 

Highly calcareous glaciofluvial 
gravel and sand of Wisconsin 
age. 


Depressions and de- 
Pree flats. 
Usidiatiie to gently 
rolling. 
Upsidtation to gently 
ak Hind 


Depressions and de- 
pressed flats. 

Nearly level to gent- 
ly sloping. 

Depressions and de- 
vereod flats. 


Undulating to rolling_ 


Nearly level to un- 
dulating. 


Undulating to gently 
rolling. 


teep 
Unduiating to gently 
sloping. 
Sloping. 2520222222 
Depressions and de- 
ab oe flats. 


2 Natural drainage conditions under which the soil developed before artificial drainage was installed. 


Color 
Susceptibility to 
Soil drainage? Surface runoff Permeability * erosion under | General produc- 
‘ cultivation eny 
Surface soil Subsoil 
Very poorly drained_| Ponded-_--------- Moderate____-_--- Very dark brownish gray | Gray with some yellow___| Slight to none___| Very high. 
to very dark gray. 
eo eOl esos eteess|so2 fO0n eco ese Se Ose Se ceeel es G02..2caccesus ice eee 5 td0s ses rnb EO 3S: a2 Do. 
iampertocddy drained_.| Slow_-..--------- Moderate to slow..| Brownish gray to light a cr ed gray, yellow, and | Slight._-______- Low to medium. 
brownish gray. 
Somewhat excessively] Moderate to rapid_| Rapid____--___-_- Yellowish brown to weak | High___________ Do. 
drained. oo brown. 
eles Wns cs ceccuslsesse LesbeneceseesuucalesecoOOls 222 32les--85s)s. du. - 2. |) Medium. 
Moderately well Mottled yellow, brown, | Moderate______- Low. 
ssrarned: and gray. 
ease dO ere vccececee soe 00s. ce cen] SS POL se eee | se Os ae sea cacsceedledekl Gos. 22.2 se oe ee dOu Ss oF: Do. 
Poaly drained eut@Os5. cut oenccesced Slight_____.._.- Low to medium. 
Moderately well Pale yellow to brownish |_____ do.222-5222 Medium. 
drained. yellow. 
Very poorly drained._| Ponded to very | Moderate to slow__| Dark gray to very dark | Mottled gray, yellow, and |_____ G@6..222222- Very high. 
slow. brownish gray. brown. 
Slee 6: 8625252228) ooue dOvec ewes e| 2 dO ae ees] ft dOs 2 een ene sl don cc so a bei ee dost fee ck Do. 
See dos225-22222222|-55.200..5-2--..-2| Rapid:.-....-.-<< artist ashe brownish gray | Yellow and brown_____--| Moderate_______ Do. 
to 
be su dG: 222a2s secede se O0te Sas 2 in a Oe Serko OO a oe eS ee Oat a cece et MOt one Do. 
Excessively drained | Slow_.----------- Very rapid__------ Yellowish brown to gray- Browniah yellow or yel-! Moderate to | Low. 
ish pee ai ish brown. i 
ao oet OOLocssiiceeses|-ecs Os. .2252045.|2252.00:25-22-s222 |e dol os. 22 5c eon dos. ee oe | doe | ow ‘to miedium: 
Tapertonciy drained _|__--- do. ss25---282 Slow to moderate__| Dark brownish gray---__ Mottled gray, yellow, and | Slight__________ High. 
brown. 
Sacoe Goo Sins esse] 5222 2dOseessceesss|esulsd0lc.35cccte [sce dOlss see Sesschuss|eees 2dOes vee 2 ee te dos. 22 |! Very high. 
ae do_____--------]-----do___-____--__]-----do___--------| Light brownish gray io |_..__do_____-_______-___]__---do_________.] Medium. 
brownish gray. 
ee GOs 2-2 ook Se5e|2i e200 e 5s see ss) 325 2d 02-55 Seo ss) cc dOls see ete ec clea d0e2 se 22 eel dO. 2.5 |. igh to medium. 
ssaee 0s oss 5 2255 |o dk ee sf en oS 200 Sones sc edO sesso ssnecsece detec esdOsi ces leo 2 dO 222%.) High, 
ea A drained ___-_-- he aes stots Slow22222222 222s Hehe or to gray------_|..-__ Ce 1 ee, eRe (: (ep seca to low. 
pwsesOOccnc eat otecen|scen O0se coco cece). 25 osdOn nec oes s [552 00L 2S oo ee cafeen a2 GOs i s So os eee dOe cece ys 0. 
Very Boneh drained_ a to very | Very ane a dat gray to nearly | Gray__.______-.-------_|----- doi couse 2. Low. 
slow ck. 
Moderately well to | Slow to very slow_| Moderate___------ Light yellowish brown to | Mottled gray and yellow_|_____ dOs3. 255222 High. 
imperfectly drained. brownish gray. 
eee Ounce eos e[ee6dO- so 5c02- 2/222 dO 2 le dO Le oe eo we dOses Se ee dO se ceuct Do. 
Well drained________ Slow to very rapid_| Moderate_____---- Dark grayish brown to | Yellowish-brown to very | Slight to high___| Low. 
very dark brown. dark brown. 
Imperfectly drained__| Slow___---------- Slow. =2-2-.2e2252 Light brownish gray - --.. Mottled gray, yellow, | Slight__________ High. 
and brown. 
ene 022s ss2s2c22|¢. 222d ecsecceced| ses 20Ol- 22 a5 e|ece 2 2dOl soo ese cence dle nnc 00.22 le sone ofoe dol ek Do. 
Well to somewhat ex-|_____ O62 sec: Moderate to rapid_| Grayish brown to light | Weak reddish brown to |____- dosseci2cc. Low to medium. 
cessively drained. brown. brown. 
Sees dOs2552-5-25-|s225- eens Ol. 2222s -e- ett eens dO. <-2eeco7Scec}bacecdoc..---.<2| Medium. 
mess O22 = seen eset os Grayish brown to brown__|.....do_________________|.._._do_________ 0. 
mate dO? 22 osioeass woe eOOne sso. sec ewalecws -d022 22.2 Se oak | Bight 2 Very low: 
aie (Se ee 220-200..0 2225 55--25~eJ|ece dois 52.-22-2-2..<-) Blight..-._..2_-| Medium 'to high: 
Well drained. 2. 1-354 =00.552. 2565.0) dess- 52222 22|L2 oes Once ea Ak dO oe a te | aes CC ee High. 
Bocee Cs fs eee eer Pen oR -----do_____-____-_--_--..] Yellowish brown to brown}____.do_______._}| Medium. 
Very high. 
do Do. 
Maderntas well to -| Brownish gray to yellow- | Gray, mottled with brown |_...-do________- Low to medium. 
imperfectly drained. ish brown. and yellow. 
Well drained____._-_|_---- 0525 2ecesesebess dos2s52555 22: Grayish brown to brown__| Brown___..--..--------- Slight 2350S Medium to high. 
eet OOrs toc ne staccleseed Mos sece oo Lose dO ssc. esses] be dO2 325 ses essen cee cdOtece Sos secetcnc od. 2udeue.. 222) Medium. 
ipecteolly drained __|__--_- dO. se aoe sce fe co (epee ce Brownish gray to light | Mottled gray, yellow, |____- dOi= 225.22 Low to medium. 
brownish gray. and brown. 
ede dO sso es se22 2222 )5- 3 dOn2 22.22 25-| Moderate to slow). 2dos- 25222 20s 2. oo cfncs dO se 222s 2 - = )2- 2 2 doz 2c-2-_} Medium to high: 
Very poorly drained_| Ponded to very | Slow_------------ ‘er ag gray to nearly | Light-gray to gray with Slight. bene eso Very high. 
slow. faint light-yellow on 
brown mottlings in the 
lower part. 
Becao! O02s885 so wes se 2S 00s. sen ees sae WO ae e225 5400S 523 itt ell ea eefec ue GOs ses es eSe ee ec ee ee dO ee oe Do. 
eased Cr (0 Eee aera [Reena « (« Meee eeac SPT itbaecieeetaplt. Very dark brownish gray |.....do_________________]_.--.do_________| High. 
to nearly black. 
Variable____-_-___-- Slow to rapid_---- Variable. ___------ Gray (bedrock) ---_----. Gray (bedrock) _________ Slight to high___| Very low. 
Very poorly drained_| Ponded to very | Rapid__-------_- “Very dark ‘gray to nearly | Gray.....-.------------| Slight to mod- | Medium. 
slow. black. erate. 
Se aea G0s2 5 see eucss|-- 22 duel esse. c)o-320d0s.--222225-|555- 3dOks 2 22st co seecce)seeecdO. ce ccee555 z= 2.2|/ Slight... =. 2c..+} Medium to: high. 
Good to somewhat | Medium____-_--_-- Moderate to rapid_| Grayish brown to light | Yellowish brown to| Moderate to | Medium. 
excessively drained. yellowish brown. brownish yellow. high. 
Well drained__-----_ Medium to rapid--| Moderate....-----|----- G02os- -s olsen gsa[eennd! (: fc Sn een eA eg ee dos 2. Do. 
neeee: 02a Se ee Ose se dO th dns ses eel be ods: 226 ee eoss ese) 1c done 2) High, 
Jens AG: ose Sone 52 00h $2025 los. dO tt sees) se POb ss we ot 2k eS dO esc Pe ee Os So ee Do. 
Welltosomewhatex- | Rapid to very |----- dO. os seccess|sss-3 (: (a eran Pe GOs osc aeeeees ss High _.-..22.-. Medium. 
cessively drained. rapid. 
Excessively drained__| Very rapid__...---|-.---do...--------]-----do_.___.-.-...------]..~--do--_----_-_-------- Very high--___-_- Low. 
Very poorly drained__| Ponded to very Very dank brownish gray | Gray ta mottled gray | Slight......__-- High to very 
slow. to nearly black. and yellow. high. 
Well drained______-- Slow to medium__-_} Moderate_..-.---- Grayish brown to brown. ties brown’ to | Slight to mod- | High. 
erate. 
Very poorly drained_.} Ponded to very | Rapid__..-------- Very dark brownish gray | Mottled gray, yellow, and | Slight.._______- Very low 
slow. to very dark gray. brown. 
Lees | a! eee (earn aA |) Seen een! Rees» Annee eee aa Sen : |. ae eran ame eee (IEF «(« See gmememeymen Do. 
atte d0222252222.22-|25.5-do-2i_-:.2-._|) (Moderate to rapid}: -- do. 2222.55 ens < OL see elle. do_..._s..) High. to ‘very 
high. 
Excessively drained__| Slow___---------- Very rapid_-_-__-- Grayish brown to light | Brownish yellow__-_.__-- Slight to high___} Low. 
yellowish brown. 
sauce do__.-.--------|-----do___--------|-----do_-~--------|-----do_----------------| Brownish yellow to pale | Moderate to | Very low 
bir Pil 
nd light yellow____|_ Gray and light yellow.___ 
Well drained________ Medium__________ Moderate__-----_- Grayish brown to light | Brownish yellow to yel- 
yellowish brown. lowish brown. 
PPPS: | eee a Rapids .2 s2ss252] 222200225. 222 S352 |e S5e2 dO a se ace se lecwa cdO0bicscte5tl2.2s-5), HMighs4..2 522.2) Medium 
Excessively drained_.| Very rapid__-__-___|----_ @0..222-225-2 [252 002222 25225 se sea cckleauee OO: esc Secece oe J Very high_____- Low. 
Well drained.____-_- ediumi2... 2422. 2]o oso do: 2522 ess 5|ssse3 GOsne sstessssccccsfl cca GOs. 22 ooss2 cece lee Variable______-__ igh. 
one s@Otcecloc eS Rapid... 222 eos ds os ee OO st een iden es eck ct cee) Migh... 3 3.03) Medium 
Very poorly drained__ Banded to very |----- G0. 3-525 2052 Grayish brown to brown- | Brownish gray to very | Slight_.________ High to very 
slow. ish gray. dark gray. high. 
Stee do_____-----_--]-----do_______---_| Moderate to slow__|__...do_____--_-------...| Brownish gray____-_-_-_|_.-.-do________- 0. 
By ete do_____--------}-----do_________-_| Slow___..........| Dark gray to very dark | Mottled gray, yellow, |__-_.do_________| Very high 


brownish gray. and brown. 


3 Capacity of soils to allow water to move through the profile in the absence of a water table. 
4 See description of each soil. 


TasBLe 10.—Use and management suggestions for soils of Cass County, ind. 


[All mineral soils need additions of nitrogen, phosphorus, and potassium. ‘The grades and quantities of fertilizers used should be based on a consideration of the available soil supply of these nutrients, the cropping history, past fertilizer practices, quantity of manure used, and crops to be grown. A shortage of 
one or More nutrient elements often restricts elds to low levels. On the other hand, a liberal supply of plant nutrients along with other favorable conditions, including good moisture supply and soil tilth, makes high yields possible. The figures given in the table for fertilizer applications are intended only 
as a guide under favorable cost-price relationships; even larger amounts than those suggested under superior management may be profitable.] 


Licut-CoLtoreD MINERAL Sorts or UPLANDS AND TERRACES 


Suitable rotations ! Fertilization 3 
Domi- Lime re- 
Management group and subgroup and soil nan Predominant soi] problems Crop suitability ment on Average Manage:nent (pounds per Superior management (pounds per Other soi] management practices 


t 
type or phase slope Without special con- rs With contour tillage | unlimed acre per year) acre per year) needed and remarks 
With contour tillage 


Fauge. servation practices and striperopping land? |— _ |-— > 


N P20 | K20 N PxOs | K:0 


Management group i—Well-drained 
medium-textured soils: | 
Subgroup 1A: | 
Soils with gentle slopes: Percent j 
Miami Joam_____ = 26 | 
| 


6 |;-Erosion hazard-...-..-...- General crops of area; | C-B-W-M C-G-G-M C-B-G-M 1-3 | 20 on wheat, 0 on corn, 20 20 | 50 on corn, 20 on wheat, 25 40 | Grass waterways; long rotations on 
- 6 grass-legume meadows | C-G-M C-G-M C-C-G-M-M soybeans and meadow. 0 on meadow and soy- complex slopes. 
Milton silt loam 6 especially needed. C-G-M-M C-C-G-M-M beans. 
Subgroup 1B: 
Soils with moderate slopes: 
Miami silt loam, sloping phase-----__- 8-20 } Pi 
0. 


Russell silt loam, sloping phase_...._._| 10-20 |}.....do__..-------------- Grass-legume meadows es- | C-W-A-B 3 years C-G-A-B 3 years C-G-A-B 2 years 9 8 fn oh osc escesceese 20 WS. [race css snccts elec oecencd 25 50 | On slopes greater than 10 percent 
Russell-Miami silt loams, sloping | 10-20 pecially needed. W-A-B 3 years C-W-A-B 2 years meadow should stand for 3 or 4 
phases, C-W-A-B 4iyears (on years followed by one wheat crop 
Subgroup 1C: steeper slopes). or corn and wheat in case of the 
Soils with steep slopes: longer rotation. 


Miami silt loam, steep phase 20-40 

Russell silt loam, steep phase. 20-50 |b_.__-- AO fe eiscierta ti oat Permanent pasture or | (#)__-..---------------- | () eee ee () eee ee eee pe fe eee ee Pees (aaa At 4-year intervals._.___ 80 | 40 | Renovate where practicable and after 

Fox loam, steep phase timber. j liming and fertilizing reseed with 
Subgroup 1D! legume as needed. 

Soils shallow to bedrock: 
Farmington silt loam_.. 
Limestone rockland__- ae 

Management group 2—Moderately well 
drained to somewhat excessively drained 
medium and moderately coarse textured 


soils: 
Subgroup 2A: 
Nearly level medium-textured soils: 


Fox silt loam_________- 
Fox silt loam, deep phase 


Hartman silt loam -_-.--- capacity. C-B-W-A-B 2years | C-W-A-B 3 years content; use of drought-resistant 


o-7 
oe 5 
e: 5 |$‘Low moisture-supplying | General crops of area__.--- C-B-W-M C-W-M-M-C-B C-B-W-M 1- 2 | %® on wheat--__-------.-- 20 25 | 200n wheat, 30 on corn_. Ps] 50 | Practices to increase organic-matter 
2 
0- 2 C-W-M crops as alfalfa, bromegrass, wheat, 
Subgroup 2B: Soybeans. 
Nearly level moderately coarse textured 
soils: 
Bronson fine sandy loam__-_.-_-.--..-- 
Fox fine sandy loam_____________ 
Fox fine sandy loam, deep phase-_-__- 


O- 2 
0 3 |}Low moisture-supplying | General crops of area ex- | C-B-W-A-B 3 years |-....-.--.------------|---------------------- 1- 2 | 20 on wheat_._....--.--- 20 25 | 20 on wheat_____...____- 25 40 Do. 
3 capacity; medium to cept oats and red clover. | C-W-A-B 3 years 
low content of organic C-W-A-B 2 years 
matter and nitrogen. 
Subgroup 2C: 

Moderately sloping medium and mod- 

erately coarse textured soils: 
Bellefontaine loam--__...- 2-10 
----do 


Bellefontaine fine sand, 
Miami fine sandy loam 
Metea fine sandy loam __ 
Management group 3—Excessi 
coarse-text soils: 
Coloma fine sand_____- 3-15 


Coloma loamy fine san 3715 |tVery low moisture-supply- | If forested, it should re- | C-R (AB) 2 years. | (8)_------_--_-- (22ES Seen 1-3 | 30 on rye and corn.._.._. 15 | 30 | 300nryeandcorm.......| 20] 40 


Cee eatny Ene ean Le ing capacity and very main in forest; best | R-A-B 3 years. 


<aans f A , mel- 
Plainfield fine sand, rolling phase... ioeas |? ee SE wie | ee eee cies: 
poorly suited crops— 
corn, oats, red clover, 
and soybeans. 


ikebiactasstateceees|eosse do...-----.------------| C-W-A-B 3 years C-W-A-B 2 years | C-W-A-B 2 vears. 1-2 | 200m wheat.._--..-.-...| 20 30 


Management group 4—Moderately well 
drained coarse and moderately coarse 
textured soils: 

Berrien fine sandy loam___ a 0-3 
Berrien loamy fine sand_-- --| O83 


Management group b  uapetecely drained 
medion and moderately coarse textured 
sous: 


Subgroup 5A: 
edium-textured soils: 


Conover loam___ 
Crosby loam__ 
Crosby silt loam__ 
Fincastle silt loam ____ 
Fincastle-Crosby silt loam: 
Homer silt loam 
Subgroup 5B: 
Moderately coarse textured soils: 
Aubbeenaubbee fine sandy loam _- 
Crosby fine sandy loam__- 
Conover fine sandy loam. 
Homer fine sandy loam ___ = 
Management group 6—Poorly drained 
medium-textured soils: 
Bethel silt loam___ 
Delmar silt loam__ 
Delmar-Bethel silt loams__ 


}Low fertility and occa- | Fair suitability for general | B-G-M ne O) wences noes sne ee 2-3 | 30 on small grain-__-___- 20 | 20 | 300n small grain-_..._.. 20; 20} Some areas of Morocco, an imper- 
sional high water table; crops of area; better | G-M-M-M. fectly drained soil included with 
poorly suited to alfalfa. suited to small fruits. the Berrien, need drainage. 


ate Eee ee General crops of the ares__| C-B-G-M ose | Oe eee seces 1-3 | 40 on corn, 20 on wheat. 20 25 | 60 on corn, 20 on wheat... 25 45 | Provision for organic matter addi- 
C-B-G-M-M. tions; darker colored areas of 
C-B-G-M-C-G (Se). Conover should be handled like 
C-G-M. Brookston. 


moro norte 
i 
ro) 


|e low organic- | General crops bof the ares, east af (@).-.--------------- (9)..---------22------ 1-2 | 200n wheat.__......-... 15| 25 | 40oncorn, 20onwheat..! 20| 40 | Periodic et helped = a 
ter content. but sl oats. — -M— rove soil ti and permeability. 
mati ni poorly cB G- M-C-G (Se) pi y. 


wwewn 


PPP FPPP PPPPPP 


mr 


Drainage__..........------ General crops of area_-..-- C-B-G-M | ty Ree ees 1) ears 1-3 | 40 on corn, 200n wheat._| 20 30 | 50 on corn, 20 on wheat_. 25 50 | Close spacing of tile needed; use of 
C-G-M lor 2 years. pease Sl improve tilth and 
permeability. 


Darx-CoLoReD Minera Sorts oF UPLANDS AND TERRACES 


Management group 7—Very poorly drained 
slightly acid to neutral soils of the depres- 
sional areas underlain by clayey ma- 


Brookston silty cla; 
Kokomo loam__________ 


ne Drainage... .-.....-.---.-- General crops of area; | C-C-G (Se) eee (*).-------20+-------+ 0 | 0on Ist year corn, 400n | 25 25 | 40 on Ist year corn, 80 25 | 35 | Water on surface may result in 
suitable for intensive | C-B-G-M-C-G (Sc) 2nd year corn, 20 on on 2nd year corn, 20 winterkilling of alfalfa or wheat; 
oa Tow cropping. C-B-G-M wheat. on wheat. some areas of Kokomo may be 


Washtenaw silt loam___ C-G-M seriously deficient in K. 


Management group cea § poorly drained 
slightly acid to neutral soils of the de- 
pressional areas underlain by stratified 
gravel and loamy materials: 

Abington loam. 


one ‘Se) Oss 2o5 attics. (OF een ee Oy esceetncccccte se nkeeec cle 20 25 | 40 on corn, 20 on wheat- 25 45 Do. 
Nyona Joam-___. 0-2 O-B-G-M-C-G (Se) 
e 


y . 
Management group 9—Very poorly 
strongly acid soils of the terraces under- 
lain by stratified sand: 
Dillon fine sandy loam __- 
Newton fine sandy loam 
Newton loam 


0-2 
0-2 |‘Drainage; high acidity; | General crops; alfalfaand | C-B-G-M  () Eee (scenseccctsscste 34 | 20 on small grain.___...- 20 20 | 50 on corn, 20 on small 25 35 | Drainage needed that will remove 
low fertility. sweetclover are poorly grain. surplus water in spring and con- 
suited. trol water level during summer. 


Management group 10—Organic soils: 
Carlisle muek_-__.....-...---.-------- 0-2 
Carlisle silty muck. 


Drainage; very low in | Especially adapted to | C-C-C (ses ccs st ees eae Se O feet so ccace 20 40 | 50 on corn_..-.-.--.--... 30 60 | Same as group 9 above; controlled 
Wallkill silt loam_____..--..-.-------- 0-2 


available phosphorus corn, potatoes, mint, | C-B-C-V-V drainage will also reduce shrinkage 
and potassium. onions, carrots, sweet | V-V-R of muck and prevent damage to 
corn, and permanent | V (R), V drainage system. 
pasture. Permanent pasture 
where drainage is 
inadequate. 


Soits oF THE Borrom LaNnps 


Management group 11—Well-dirained soils 
of oe aby tan bana: , 02 
enesee fine sandy loam... 2 i 
Genesee loam. 0-2 |;Stream overflow__ .| Suited for intensive row | C-C-C (9.------------------ ()).------------------ 0 | 50 0n corn__--____------- 20 | 20 | 80 on corn.-..--.--.--..- 30 | 30 | Levee protection needed on larger 
crop culture; fall-seeded | C-C-G (Sc) bottoms; crop rotations to aid in 
grain is poorly suited. V-C-G (Sc) weed control. 


Management group 12—Moderately well 
drained and imperfectly drained soils 
of the bottom lands: 


Eel silt loam 
Griffin fine sandy 


2 
0-2 } anne OO 35 oad fos ss 2 Same as group ll and oo (Sc) Owsceceei cesta s ates O)aesseees scccenaeos OU oee ee fee oes see ace tea aces. 20 20 | 40 on corn____--------... 30 30 Do. 
permanent pasture. -B-G (Se) 
y C-C-G (Se) 


1 Abbreviations are C=corn; B=soybeans; G=small grain (oats, wheat, rye, barley); O=oats; W=wheat; R=rye; M =meadow including one or more of the following grasses and legumes: Alfalfa, red clover, timothy, ladino clover; A-B=alfalfa-bromegrass meadow mixture; V=vegetable crop, such as onions, 
potatoes, carrots, tomatoes, celery, and sweet corn; (Sc) =sweetclover catch crop. Corn may be substituted for soybeans in these rotations. The first rotation listed for each management group is the most intensive one suitable under the conditions indicated, Other rotations of equal or less intensity may. be 
chosen from those that follow in the list or from the rotations given on page 97. 

2 Range in amount of limestone probably needed; test before liming. If coarse grades of limestone are applied, use 50 percent more than test indicates. : . | an 

3 Fertilizer recommendations are based on pounds of nitrogen (N), available phosphorus (P2Os), and water soluble potash (KO) per acre annually required for the first rotation listed for each management group. Under superior management when yields are low and soil tests indicate fertility is low, heavy 
applications of 10-10-10 or 0-20-20 should be plowed down in addition to the treatments recommended, See page 97 for sample calculation of fertilizer program for a specific soil. 

4 Not suitable for crop rotations. 

§ Do not require the conservation practices shown in the column headings, 804438—55 (Face p. 98) 


